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Introduction

   Following the global COVID-19 outbreak while many articles have been published on the medical issues associated with the 
outbreak, the environmental impacts of COVID-19 have not been widely studied. Researchers are divided on whether COVID-19 
will shrink environmental contamination or lead to significant future environmental damage. This study therefore examined the 
environmental impacts of COVID-19 on climate change, water pollution and sustainable environment use. The article is divided 
into four sections. In the first section the current literature related to COVID-19 is reviewed. In the second section a recent update 
on urban water pollution due to COVID-19 is presented, followed by a discussion of the impact of COVID-19 on climate change 
and environmental sustainability in the third section. Finally, in the fourth section the global environmental impact of COVID-19 is 
discussed. The findings of this study reveal that the short term lockdown of industries has had some positive environmental impacts 
worldwide, such as minimisation of large scale air pollution and also decreased pollution of many local water bodies including 
ecumenical beaches, Chinchwad, Ganga, Pimpri, Yamuna rivers in India, and canals of Venice, Italy.

The COVID-19 outbreak, which appeared first in Wuhan, China 
in December 2019, rapidly spread worldwide, including Asia, Eu-
rope and the United States, within just a few months [1], resulting 
in the World Health Organization (WHO) declaring a global health 
emergency in January 2020 [2-4]. Provisionally named 2019-nov-
el coronavirus (2019-nCoV) and scientifically denoted as the se-
vere acute respiratory syndrome-corona virus 2 (SARS-CoV-2), it 
was subsequently colloquially recognized as COVID-19 [5,6]. As a 
zoonotic coronavirus it is known to cross species to infect human 
populations, with subsequent highly efficient human-to-human vi-
rus transmission. SARS-CoV-2 has already spread to more than 200 
countries worldwide [7].

Four weeks after China announced its first COVID-19 case; the 
first Indian case was on 30th January 2020 in Kerela. To combat the 
pandemic India took immediate action leading for the first time to 
national restrictions on travel and work. A sudden jump in Indian 

COVID-19 cases occurred on March 4th [47] (https://www.mohfw.
gov.in/), and subsequently in response the first international travel 
advisory restrictions to China, Iran, Italy, Japan and the Republic of 
South Korea was issued on March 11th. In addition, significant pas-
senger testing at key entry points across India, especially airports, 
was initiated and since March 16th mass gatherings ceased nation-
wide [8]. The unprecedented first nationwide lockdown occurred 
for fourteen hours on March 22nd, followed by a 21-day lockdown 
from March 24th. During this lockdown restrictions and self-quar-
antine measures were strictly enforced to specifically reduce con-
tamination in several high-risk industries. It is envisioned that such 
severe lockdowns could potentially have dramatic effects on envi-
ronmental pollution. For example, with many polluting industries 
closed, the changes in water pollution occurring during lockdown 
can provide an insight into the feasibility of achieving of high water 
quality. Likewise, such lockdowns may lead to reductions in both 
environmental greenhouse gas emissions and air pollution [9].
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Globally, by 09 October 2020 with more than 36,361,054 
confirmed COVID-19 cases and associated deaths approaching 
1,056,186, governments worldwide responded by imposing harsh 
containment and quarantine rules [1,10]. The worldwide distri-
bution of COVID-19 cases and deaths, as of 09 October 2020, is 
shown in figure 1a and 1b. Therefore, worldwide significant effort 
has been directed to finding efficient approaches to control rapid 
transmission of COVID-19 to avoid human-to-human spread. Pre-
vious studies have suggested that several climate factors, includ-
ing humidity and temperature, may play important roles in the 
development and spread of the 2003 SARS infection [11]. While 
COVID-19 initially spread in low temperature areas of China, with 
subsequent major outbreaks in Iran, Japan, Northern Italy and 
South Korea, where these new virus epicentres had similar tem-
perature and latitude, i.e. were all along the 30-50◦N” zone, the 
outbreak of disease subsequently extended to higher temperature 
regions like India, the Middle East and Thailand, due to interna-
tional travel [12].

Therefore, to avert the spread of COVID-19, most countries 
have adopted social distancing strategies and have advised peo-
ple to safely stay at home throughout an extended period of strict 
global lockdown. Worldwide, the city streets are forsaken; the usu-
ally bustling bars, pubs and theatres are closed; operation of public 
transport has declined and most governments have released advi-
sories to their citizens to work remotely from their homes. In India, 
since 24th March 2020 to the third week of April 2020 a four-week 
nationwide lockdown crippled large geographic areas of the coun-
try, with similar impacts on economies of other governments and 
the environment across the globe [7]. However some positive im-
pacts of a four-week lockdown were observed. For example, the at-
mospheric level of particulate matter (PM 2.5) and NO2 concentra-
tions significantly decreased (Figure 2). Thus, the main objective 
of this article was to highlight the potential environmental impacts 
of COVID-19 and the induced effects of imposed lockdowns on en-
vironment sustainability and the potential to clean our natural re-
sources (i.e. air and water).

In India following the first reported COVID-19 cases in late Jan-
uary 2020, the Prime Minister declared a state of emergency on 
the evening of 24th March 2020 and a countrywide lockdown was 
implemented on 25th March 2020. As a direct result all industries 
and tourism activities were completely closed from 25th March 
2020, and the pollution associated with such sources was conse-
quentially almost completely halted, which resulted in a unique 

Figure 1: Worldwide distribution of COVID-19 cases (A) and 
deaths (B) as of 09 October 2020 (https://ourworldindata.org/

coronavirus-testing) [46].

Figure 2: Comparison of PM 2.5 levels in Ahmedabd before lock-
down (24th March-25th April 2020) and after lockdown (24th 
March-25thApril, 2020) [Updated: 7th May 2020] [41]. The red-
dish pale yellow colour shows elevated PM 2.5 level before nation-
wide lockdown whereas the green colour shows the reduction in 
PM 2.5 levels after lockdown). On the right hand side the bar graph 
compares the reduction in PM 2.5 (red bars) and NO2 levels (blue 
bars), for four Indian cities for the same period (http://safar.trop-

met.res.in/).
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opportunity to study the effect of the lockdown on the water qual-
ity of various rivers like the Chinchwad, Ganga, Pimpri and Yamuna 
without continued effluxes of pollution.

Global encroachments of COVID-19 on water pollution
Urban impact of lockdown on water bodies

Unplanned industrialization, overexploitation of resources and 
urbanization have routinely led to detrimental effects on aquatic 
environments. Therefore, the COVID-19 induced lockdown pro-
vides a unique opportunity to study the status of various pollu-
tions including water contamination without continued pollutant 
efflux and to measure how reductions in pollution can affect water 
quality. One direct result of the lockdowns was that during these 
periods the major industrial sources of pollution that routinely 
affects aquatic ecosystems (i.e. crude oil, heavy metals, industrial 
wastewater disposal, and plastics [13], were either significantly 
decreased or stopped completely. Therefore, logically, while lock-
down could lead directly to reduce levels of water pollution, how 
quickly this would occur was not clear. However these reductions 
were quite rapid. For example, in Italy where COVID-19 had crip-
pled the nation, shortly after the lockdown was implemented, news 
media reported Venice’s Grand Canal became significantly clearer, 
and that many long forgotten aquatic species reappeared [14]. 
Likewise, many beaches worldwide including Acapulco (Mexico), 
Barcelona (Spain) and Salinas (Ecuador-South America) were ob-
served to have cleaner water [15]. In the Indian context, significant 
changes also occurred due to lockdown, where during this time, 
pollution levels continually declined. For example, the sacred Gan-
ges, an incredibly polluted Indian river, became visually cleaner in 
many locations along its length during the nationwide lockdown 
period [16,17]. Moreover, the water quality of the tributaries of the 
Ganga, such as Hindon and Yamuna, also improved significantly 
[18]. The quality of water in the holy Ganga river significantly im-
proved, by up to 40-50%, since the national 21-day lockdown was 
announced on March 24, 2020 [17,19]. The central pollution con-
trol board, New Delhi also now described the quality of the Ganges 
river, just because of short term lockdown, as fit for fisheries and 
wildlife along with human bathing [20]. In many cities of West UP, 
for example, Aligarh, Baghpat, Bijnor, Bulandshahr, Meerut and 
Muzaffarnagar, industrial waste was commonly dumped in small 
rivers, where it is well known that one-tenth of the pollution of 
these rivers comes from unplanned industries. However, a national 
wide short term lockdown was helpful in reducing water pollution 
of these rivers [17].

Lockdown made Ganga water potable
According to a news report published in the Times of India, the 

corona epidemic has had a constructive impact on the Ganga river, 
which is now cleaner than ever before. Factories polluting the Gan-
ges are completely closed owing to the lockdown and simultane-
ously the ghats (valleys) along the Ganges are also bunged, there-
fore, the quality of the Ganges water has improved in Rishikesh and 
Haridwar, Uttrakhand so that after decades there is some hope that 
the water of the Ganges of the Har-Ki-Pauri could once again be 
potable [21]. Similarly, the Environment Conservation Association 
(ECA) conducted a study on the impact of the 21-day lockdown on 
river pollution that indicated positive results from three rivers in-
cluding the Chinchwad, Indrayani, Mula and Pavana of Pimpri, part 
of the Metropolitan Region of Pune, Maharashtra state of India [21].

Impact of lockdown on Yamuna river water 
A significant decline in the water pollution of the Yamuna riv-

er was also observed due to the shutdown of industry during the 
21-day lockdown imposed in response to the COVID-19 pandemic 
[17]. According to a Delhi Jal Board report, the cessation of industry 
in Delhi-NCR during the lockdown led to an apparent increase in 
the water quality of the Yamuna river as tons of effluent and toxic 
wastes ceased to be discharged into the river. Today the Yamuna 
looks cleaner than it ever has before, indicating that cessation of ef-
flux of industrial contaminants and industrial waste has definitely 
had a constructive effect on water quality [20]. Thus, the Yamuna is 
one of the countries rivers which has witnessed dramatic increases 
in water quality due to the national lockdown (Figure 3). 

Figure 3: Visual impact of COVID-19 on the Yamuna water (Image 
Credit, Twitter@SudhaRamen IFS, Asia World, 05 April, 2020).
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Climate change and environmental sustainability

The comprehensive worldwide response to the COVID-19 pan-
demic has led to an unexpected decrease in both greenhouse gas 
emissions and air pollutants [23]. While the COVID-19 pandemic 
has had obvious and dramatic impacts on our personal work en-
vironments, the imposed lockdown has also provided important 
insights in to tackling the problem of air contamination worldwide 
[22].

Air pollution and greenhouse gas emissions both decreased 
across several continents [23] as individual countries ceased their 
industrial activities in an attempt to mitigate the spread of CO-
VID-19. The imposed inactivity over large geographic areas also 
led to some unforeseen temperate changes due to decreased air 
pollution in some areas, including California, China, India and Italy 
[24,25]. This was not surprising, given that the transport sector 
was the primary source of many greenhouse gas emissions, where 
driving and aviation contributed approximately 72 and 11% re-
spectively, to total greenhouse gas emissions [26].

Since the unprecedented lockdown was first imposed by au-
thorities on the streets of Wuhan, China; people have been isolated 
at home to maintain social distances [22]. Likewise, in Italy, the 
most panoptic travel restrictions since World War II were im-
posed. Similarly, in London, the usually busy bars, pubs, and the-
atres were closed and people advised to stay home for their safety. 
Globally flights have been cancelled, as the aviation industry buck-
les due to corona virus induced travel restrictions and border clo-
sures. Many countries have adopted social distancing and remote 
working strategies, designed to stop the spread of COVID-19, and 
hopefully reduce the rapid increase in the global death rate. All 
these sudden changes have also led to a few unforeseen positive 
consequences. The closure of businesses, industries and transport 
networks has resulted in a rapid drop in carbon emissions. For ex-
ample, compared to the previous year, air pollution in New York 
was reduced by nearly 50% due to corona virus measures [22]. 
Likewise, China’s Ministry of Ecology and Environment reported 
that compared to last quarter of 2019, in China alone, emissions 
had decreased by up to 25% at the beginning of 2020 as people 
were advised to stay home, factories were closed and Chinese coal 
use of China’s six largest power plants decreased by 40% [27]. 
Amongst the 337 Chinese cities the fraction of good quality air also 
increased by 11.4% compared to the same time in 2019. While sat-
ellite images of Europe, demonstrated that nitrogen dioxide (NO2) 
emissions decreased over northern Italy, with similar decreases in 
Spain and the UK [22,23].

While the current international corona virus pandemic has 
claimed tens of thousands of people’s and shattered economies it 
may have also delivered positive environmental change as an un-
expected positive effect. While atmospheric emission from indus-
trial activity have plunged, it is uncertain how long such drops in 
emissions will persist, especially as countries roll back their self-
imposed restrictions in attempt to restart their economies. When 
the pandemic ultimately subsides and lockdown ceases, will car-
bon and contaminant emissions “bounce back” to pre-pandemic 
levels so “that it will be as if this clear-skied interlude never hap-
pened? Or could the changes we see today have a more persistent 
effect?” [28].

It is well established that deforestation and increasing intensive 
farming land use can both significantly magnify the risk of zoono-
ses. Several reports have shown that 60% of subtropical and 45% 
of tropical forests have vanished worldwide due to anthropogenic 
activities [29]. This drastic decline in forest cover has been directly 
linked to an elevated risk of pandemics like COVID-19 [30]. For 
example, forest loss in West Africa led to wild mammals, includ-
ing bats, coming in to greater contact with humans resulting in an 
Ebola outbreak. Several studies have indicated that “zoonotic spill 
over” is often associated with endangered species that are increas-
ingly being specifically targeted by the hunting and wildlife trade 
[30]. This is a concern because such exotic species may carry novel 
pathogens which the human population has not been previously 
exposed to and thus could play havoc as a novel corona virus. The 
relative incidences of zoonotic spill over are increasing primar-
ily driven by environmental degradation, as humans encroach on 
natural habitats and come into greater contact with exotic wildlife 
[30]. In addition, climate change, which alters rainfall/droughts 
patterns, change ocean pH, increases temperatures and sea lev-
els are also increasing the incidences of human exposure to zoo-
notic diseases. Even modest increases in global temperatures are 
anticipated to increase the risks of vector-borne diseases in new 
habitats. For instance, global temperature increases resulted in in-
creased mosquito migration to warmer regions with consequential 
increased transmission of the dengue fever and Zika virus in these 
regions [29]. This clearly showed that global warming can indirect-
ly result in new vector transfer of human pathogens to new previ-
ously unexposed regions and populations. It was also reported that 
in some countries prone to flooding, which occurs due to tempera-
ture rises, increases in the frequency of vector-borne diseases (e.g. 
dengue and malaria) by 14% and 30%, respectively were also ob-
served [30]. Thus, when considering the potential effects of global 
pandemics on improving environmental sustainability it is impor-
tant to take a wholistic approach.
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Relationship between COVID-19 and global environmental 

impact

Environmentally, the COVID-19 outbreak may actually lead to 
constructive impacts related to the closure of polluting industries 
and transport being completely banned from roads during lock-
down. Hypothetically the reduction in such activities should lead 
to improved global air quality [22]. Many countries worldwide, for 
example, Brazil, China, India and Turkey, all registered decreases 
in air pollution levels during the lockdown [31]. A dramatic reduc-
tion in the concentrations of carbon dioxide (CO2), nitrogen diox-
ide (NO2), and Particulate Matter having a diameter < 2.5 μm (PM 
2.5) was reported in the main Chinese cities [32,33] since the con-
tinent went into lockdown. A similar decrease in the PM 2.5 level 
was also reported during the lockdown period in India (Figure 2).

The few existing studies have revealed that air pollution (e.g., 
carbon dioxide and nitrogen dioxide emissions) have recently de-
creased in several regions of the globe [34]. For example, nitrogen 
dioxide levels, determined by the Copernicus Sentinel-5P satellite, 
decreased across both France and Italy (Figure 4) during the pan-
demic [32,35]. However, while a minimum 10-day average is really 
required to obtain a good aerial image [36], overall atmospheric 
pollution was clearly observed to reduce during the COVID-19 out-
break [22,37], where less air pollution in a time of COVID19 was 
good news and was an indicator that COVID 19 was indirectly hav-
ing an environmental impact [38].

Figure 4: Images of France one year apart, pre- (March 2019) and 
post- (March 2020) COVID-19 demonstrating a decline in NO2 
emissions (red shading) in major cities of France due to COVID-19 
lockdowns, where darker shading indicates increased levels of NO2 

(image credit: 32,38).

In India, initially the nationwide lockdown due to COVID-19 
which was imposed for 3 weeks from March 24th to 14th of April, 
and thereafter extended to 3rdMay, 2020, led to almost all indus-
trial activities and mass transportation being banned. Official data 
from the centre for pollution control board indicated that the pol-
lution level in 88 cities countrywide drastically decreased only four 
days after initiation of the lockdown [31,39]. Therefore lockdown 
has been an efficient alternative measure to control air pollution 
and the present work explored the change in air quality during 
lockdown at a spatial scale in the megacity of Delhi [39]. Since CO-
VID19 may be transported and remain viable on contaminant par-
ticles [40], reduction in air pollution could also potentially reduce 
SARS-CoV-2 spread. A recent report revealed that as a common at-
mospheric pollution particulate matter (PM) can be a highway for 
epidemic acceleration [40]. In India, air pollution had also signifi-
cantly dropped 2 weeks into the COVID-19 lockdown. The air qual-
ity index (AQI; range 0-500) gives an overall appraisal of general 
air quality which is categorised as either good (0-50), satisfactory 
(51-100) or; poor (201-300). As of March 29, 2020 [41,42]; a total 
of 91 cities were classified as having ‘Good’ or ‘Satisfactory’ AQI, 
with 31 cities being classified as ‘Good’; and no city considered to 
be in the ‘Poor’ AQI category (Figure 5). Additionally, the shutdown 
measures associated with COVID-19 have also led to a plummet in 
PM 2.5, decreasing by 15, 30 and 15% in Ahmedabad, Delhi and 
Pune, respectively [43].

In New Delhi, cessation and/or diversion of flights resulted in 
a 71% plummet in air pollution within one week, where the level 
of PM 2.5 decreased from 91 µg/m3 (on 20 March 2020) to only 26 
µg/m3 a few days into the [44]. Similarly, the earlier, ‘Janata Curfew’, 
which was observed on March 22 (from 7 am-9 pm) also led to sig-
nificant decreases in both particulate matter (PM10) and nitrogen 
oxide (NOx) levels, with a 44% decline in PM10 observed mainly in 
Delhi between 22nd and 23rd of March 2020 [45].

Conclusions and Prospects

Environmental change is one most important global challenges 
of the 21st century. Over the last decade, while much effort has been 
made to restore environmental ecosystems, little practical success 
on any significant scale has been made. However, during the last 
few months, the consequences of the COVID-19 pandemic have 
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Figure 5: Image showing air quality across four major cities in In-
dia as of 27th March 2020 [41] (http://safar.tropmet.res.in/).

indirectly led to the successful recovery of many environmental 
ecosystems and simultaneous reductions in air and water pollu-
tion to a large extent that should definitely have a positive impact 
on climate change and maintaining environmental quality globally. 
Since, several reports have already shown that air and water pol-
lution is increasing daily due to rapid and unplanned industries, 
which were closely correlated with severe chronic diseases in 
humans, the nationwide lockdown associated with the COVID-19 
pandemic has provided a unique opportunity to improve the glob-
al environment. The outcome of the present study indicates that a 
short-term lock down of industries has some important environ-
mental impacts, including decreased air and water pollution of 
many Indian national rivers including Chinchwad, Ganga, Pimpri 
and Yamuna. Moreover, the countrywide lockdown has efficiently 
not only in broken the chain of infections but has also had a rapid 
healing affect on natural ecosystems which augers well for main-
taining environmental sustainability. Since COVID-19 is currently 
an active pandemic with no foreseeable end in sight, the construc-
tive conclusions made here are based on limited data, which may 
be prone to high error. However, these conclusions do shed some 
light on of the current likely environmental impacts of COVID-19.
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