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Viruses are biologically active parasites that only exist inside a host they are submicroscopic level. The novel 

coronavirus disease, or COVID-19, is generally caused by the SARS-CoV-2 virus and is comparable to severe acute 

respiratory syndrome (SARS). As a result of globalization, natural alterations or changes in the SARS-CoV-2 have 

created significant risks to human health over time. These viruses can live and survive in different ways in the 

atmosphere unless they reach another host body. At this stage, we will discuss the details of the transmission and 

detection of this deadly SARS-CoV-2 virus via certain environmental media, such as the atmosphere, water, air, 

sewage water, soil, temperature, relative humidity, and bioaerosol, to better understand the diffusion, survival, 

infection potential and diagnosis of COVID-19. 
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The COVID-19 disease originated in Wuhan, China ( Chen et al.,

020 ; Lu et al., 2020 ). According to the World Health Organization

WHO), several cases of pneumonia were reported in Wuhan City,

hina ( Zhu et al., 2020 ). The cause of this disease was not identified

 Sohrabi et al., 2020 ; Anderson et al., 2020 ) until January 7, 2020, and

he disease has spread very quickly since then. According to the Chinese

overnment, the new type of coronavirus results in a condition called

neumonia ( Li et al., 2020 ). Based on the sharp increase in the number

f cases of COVID-19, by the end of January 2020, the WHO had con-

rmed that the recent outbreak of the disease represented an immediate

ealth emergency that was not only a problem at the country level but

ould affect the world as a whole. As of March 26, 2020, the WHO had

onfirmed 416,686 cases of coronavirus and more than 18,589 deaths

orldwide. The disease spreads quickly and has affected more than 197

ountries around the world. As of May 4, 2020, according to a WHO

eport, 239,740 people have died due to coronavirus. Up to 24 January

021 there are about 97,264,519 confirmed cases of COVID-19, includ-

ng 2,107,554 deaths, reported to WHO ( WHO, 2020c ). 
Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, Severe Acute Re

ARS, Severe Acute Respiratory Syndrome; WHO, World Health Organization; MERS-

uman coronavirus; RNA, Ribonucleic acid; + ssRNA, single-stranded DNA; ORFs, 

espiratory Syndrome Coronavirus, RSV, Respiratory syncytial virus; PPE, Personal P
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Respiratory disease due to SARS-CoV-2 is severe, and the disease is

imilar to the conditions reported for SARS-CoV ( Xu et al., 2020a , b ). The

nitial symptoms of coronavirus are fever, fatigue, dry cough, and acute

atigue. The disease appears to multiply at a high pace, and the leading

ause of infection spread is considered to be the droplets that are re-

eased from the infected patient while coughing. Physicians, therefore,

ecommend the use of face masks to prevent the spread of this deadly

nfection ( Chan et al., 2020 ; Li et al., 2020 ; Lai et al., 2020 ; Wang et al.,

020a , b ; Jin et al., 2020 ; Anderson, 2020 ). Weather conditions favor

he spread of this disease, and climate is expected to play a significant

ole in this disease, particularly in parts of Europe, the United States,

nd the West Nile ( Epstein, 2001 ; Peiris et al., 2003a , b ). Climate condi-

ions generally affect SARS diseases. The spread of the SARS virus can be

etermined with the aid of optimum temperature, humidity, and wind

peed ( Yuan et al., 2006 ; Amuakwa Mensah et al., 2017 ). Conditions

ay change, and it has been observed that these conditions are linked to

 particular pattern of death and fatality changes due to a disease called

neumonia ( Bull, 1980 ; Wang et al., 2020a , b , Wiedinmyer et al., 2012 ).

umerous factors, such as population density, humidity, temperature,

nd other factors, determine the spread of COVID-19 ( Dalziel et al.,
spiratory Syndrome Coronavirus-2; MERS, Middle East Respiratory Syndrome; 

CoV, Middle East Respiratory Syndrome Coronavirus; CoV, coronavirus; HCoV, 

Open Reading Frames; NSP, Non-Structured Protein; MERS-CoV, Middle East 

rotecting Equipments; ACE2, Angiotensin-converting enzyme 2. 
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Table 1 

Important study with immediate, intermediate and long goals of COVID-19. 

S.No Immediate Goals Intermediate Goals Long-Term Goals 

1 Diagnostics: RNA assays, antibody and antigen 

assays, point of care detection 

Diagnostics: Multiplex 

diagnostic platforms 

Diagnostics: Prognostic 

markers 

2 Therapeutics: Remdesivir, favipiravir, 

chloroquine, plasma therapy 

Therapeutics: Intravenous 

immunoglobulin 

Therapeutics: Innovative 

approaches, Cell based, RNAi 

3 Vaccines: Development of animal Models Vaccines: mRNA candidates 

and candidates viral vector 

Vaccines: In activated and 

subunit candidates 
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018 ). Experimental investigations are still very limited in regard to

OVID-19 and climate change. For this reason, detailed and thorough

tudies are needed to control the spread of this disease. 

There is currently an opportunity available for researchers to work

ogether to identify environmental factors that could influence coro-

avirus transmission by 2019 to minimize its spread. Additionally, to

ake into account the long-range effects of COVID-19, researchers need

o identify the various environmental conditions that may have an im-

act on how long the virus lives in multiple media. This review explains

he structure and overview of COVID-19, its mode of spread, and the

mpact of ecological media on coronavirus or COVID-19. 

oronavirus 

Coronaviruses belong to the Coronaviridae family under the Or-

hocoronavirinae subfamily, which is from the order of Nidovirales

nd within the kingdom of Riboviria ( Gorbalenya et al., 2020 ). Ap-

roximately 200 novel coronaviruses have been identified in bats, as

5% of bat virome are composed of coronaviruses ( Chen et al., 2014 ).

he species is said to be zoonotic at the beginning of their diseases,

hile a minimal number of these species are likely to be pathogenic

nd cause infection ( Schoeman and Fielding, 2019 ; Karakus et al.,

020 ). At present, almost seven human coVs (HCoVs) have been seg-

egated. They are mainly known as NL63 (HCoV-NL63), which are hu-

an coronaviruses (229E (HCoV-229E) and are also considered to be

oronavirus-causing viruses in humans. HCoV-HKU1, SARS-CoV, SARS-

oV-2, and Middle East Coronavirus Respiratory Syndrome (MERS-CoV)

re all grouped under human coronavirus and belong to the beta coro-

avirus genus ( Kawase et al., 2012 ; Keyaerts et al., 2004 ). Coronavirus

trains that cause minute or mild illness in humans include HCoV-229E,

CoVNL63, HCoV-HKU1, and HCoV-OC43. Zoonotic viruses are called

ARS-CoV and are grouped under the Miridae corona family, which is

ikely to infect humans and some species of animals ( Lu et al., 2020 ).

ARS-CoV-2 is generally a Sarbecovirus, which is a subgenus and resem-

les a human coronavirus with approximately a 96.2 percent homology

equence ( Chan et al., 2020 ; Kannan et al., 2020 ). In the current cir-

umstances, further research on COVID-19 ( Table 1 ) is needed. 

tructural assembly of SARS-CoV-2 

Coronaviruses are single-stranded RNA viruses that are divided into

our critical genera ( Perlman and Netland, 2009 ). The coronavirus en-

ers the host with the help of the envelope-anchored spike protein, which

inds to the host receptor and then fuses to the host and viral membranes

 Li, 2015 ). In particular, the distinct receptor-binding domain (RBD) of

he SARS-CoV spike recognizes the host receptor angiotensin-converting

nzyme-2 (ACE2) ( Li, 2016 ; Li et al., 2003 ). The positive sense of the

NA genome is generally identified as + ssRNA, with a structure similar

o 5 ′ -cap3 ′ and poly-A tail ( Chen, 2020 ). Inside these viruses, four vital

tructural proteins are present, namely, encased proteins (abbreviated

s E), membrane proteins (referred to as M), spike proteins (abbreviated

s N), and nucleocapsid proteins ( Figure 1 ), which are considered vital

or the proper regulation of viral construction ( Schoeman and Field-

ng, 2019 ). N and S are the most vital proteins. N supports the virus to

ake capsid and proper viral arrangements, whereas S plays a specific
2 
ole in the viral addition to the host cell ( Siu et al., 2008 ; Walls et al.,

020 ; Huang et al., 2011; Lau et al., 2005 ). The large ectodomain, sin-

le transcoding anchor, and short intracellular tail are the three sig-

ificant sections present in S proteins. The close trimeric and crowned

rameworks in these subunits are responsible for naming coronaviruses

 Zumla et al., 2016 ; Hoffmann et al., 2020 ; Howard et al., 2008 ). 

uplication of SARS-CoV-2 

Copying the RNA is essential when the SARS-CoV-2 virus enters a

erson’s mass cells, as shown in Fig. 2 . Duplication of the virus is usu-

lly odd and, for endurance, inside the swarming body. Some serious

teps are being taken to double the viral RNA. The apparatus is highly

andatory for the practice of duplication and is considered to be an

pen reading framework. They contain replicate 1 a and replicate 1 ab

s two primary replicate genes, 5 ′ -UUUAAAC-3 ′ as a slippery sequence,

nd pp la and pp lb as two main poly protein molecules ( Leung et al.,

003a , b ; Fehr and Perlman, 2015 ). Currently, Nsp 15 contains a key

or duplication, but the resilient host system is also attacked during the

irus duplication process (Young Chang et al., 2020 ; Kim et al., 2016 ). 

he COVID-19 transmission mode 

The symptoms and the multiplication of viruses, especially among

umans, are mentioned in Fig. 3 . Respiratory droplets and direct phys-

cal contact with the diseased person are the leading cause of viral in-

ection ( Lu et al., 2020 ). When a person coughs within 1 meter, droplet

pread is likely to occur, especially if someone has a respiratory disor-

er, such as severe coughing or sneezing, flu, or sore throat. Thus, if

 person has conjunctival, oral, and nasal infections, he or she is po-

entially exposed to respiratory infection. Respiratory air droplets may

ause an infection to spread in public gatherings. Concerning fomites in

he surrounding area, the spread occurs through the infected person’s

roplets ( Chan et al., 2020 ). Therefore, the best way to protect oneself

s to stay away from the sick person ( Zhu et al., 2020 ). Studies often

ave not included quantitative analyses of the viral load as a whole. 

Although filters cause more harm to viruses than other strategies do,

hey are more effective in detecting viral loads in aerosols ( Daniel et al.,

008 ). In China, aerosol particles were isolated from air samples col-

ected from various cases in 2 hospitals and outdoors in Wuhan, and

he genome of the virus was detectable in some aerosols but at deficient

oncentrations ( Liu et al., 2020 ). Another report from a health center

etected SARS-CoV-2 RNA in 35 percent of aerosol test samples from

he intensive care unit and 12.5 percent of specimens from COVID-19.

he spread of the virus is indicated by the reproduction number (R0),

hich is the average number of new infections caused by infectious peo-

le in a fully native population. If the R0 is higher than 1, the infected

umber is likely to increase; if the R0 is lower than 1, the spread may

isappear. The WHO estimates the average reproduction number (R0)

or COVID-19 is 1.95. In this review, we provide a brief explanation of

ow various environmental media interact with COVID-19. 

iagnosis of COVID-19 

The test kit used to detect SARS-CoV-2 is generally an immune chro-

atographic assay along with a lateral flow, which may exhibit IgM and



Y. Muthuraman and I. Lakshminarayanan Environmental Challenges 3 (2021) 100040 

Fig. 1. Coronavirus ( Korsman S, Virology 

2012 Pub Churchill Livingtone). 

Fig. 2. Duplication cycle of coronaviruses 

( Korsman S, Virology 2012 Pub Churchill Liv- 

ingtone). 
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gG antibodies in the human blood system or serum or inside plasma

amples. In addition, the detection mechanism is comparable to that of

ARS-CoV-2. The test kit consists of an antigen conjugated with SARS-

oV-2 chromatographs. If the samples contain any evidence of IgM

nd IgG, they should be bound to the antigenic conjugate and, thus,

orm an antigen-antibody-colored coronavirus complex. The specimen,

herefore, contains IgG and IgM antibodies for SARS-CoV-2. The colored

tripe will be seen as indicated in the test lined area ( Fig. 4 ). The lab-

ratory approach to COVID-19 monitoring has two pathways. The first

ay is to detect coronavirus directly and the body’s adaptive immune

esponse to coronavirus ( Fig. 5 ). The stage of the evolution of COVID-

9 determines the efficacy of the method. Nucleic acid test methods are

 specific antibody rapid test accompanied by RT-PCR for the speed of

iagnosis and disease progression monitoring. Coronaviruses mainly at-

ack the human respiratory system and the lungs. The swab is collected
3 
rom the upper respiratory tract of human beings. It can sometimes lead

o false PCR negatives. The incubation period is, on average, five days.

owever, it takes 3 to 5 days for SARS-CoV antibodies to become visible

nce the disease has become symptomatic. The assessment consists of

58 confirmed cases outside of Wuhan, probably with a mean incuba-

ion period of 5.0 days (CI, 4.4 to 5.6 days), ranging from 2 to 14 days

Huang et al., 2020). These estimates are usually reliable, with estimates

rom 10 confirmed cases in China (cruel brooding period, 5.2 days; CI,

.1 to 7.0 days) ( Donnelly et al., 2003 ). We want our diagnostic tests to

e accurate in identifying outpatients and not to falsely identify one as

ositive or negative for a condition. However, there is no test available

ith this kind of accuracy to avoid false-positive and false-negative re-

ults in countries, such as America, and China has used antibody-based

esting. 
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Fig. 3. Symptoms of COVID-19 (Infographic 

by Sanford Health). 

Fig. 4. Illustration of Rapid Test Kit. 
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Pool testing is a screening algorithm that works on a polymerase

hain reaction (RT-PCR) system. This method saves time, reduces costs,

nd reduces the workforce. In this method, two to 5 samples are tested in

 single test. Each sample is tested separately when the results of the pool

re positive. However, in areas with a low infection rate, the RT-PCR test
4 
s prescribed for use; the rate of positive cases is much lower than 2%.

ool testing is used to expand the laboratory test capacity. It can be used

n a person without any symptoms. However, pool testing is prohibited

n the case of persons who have had direct contact with positive cases.

n severe cases viruses are studied in stools of patients, other laboratory

nvestigations shows normal or low white blood corpuscles, in severe

ases lymphopenia occurs ( < 1000 lymphocyte count), platelets count

re mildly low or normal, elevated CRP, ESR, pro calcitonin is normal

ut in bacterial co-infection the level is increased. 

he linkage of coronavirus and environmental media 

ir 

Regarding the transmission of droplets, airborne infectious spread is

nlikely. As a result, the droplets of different nuclei transmit the germs

nd the particles, which are estimated to be < 5 𝜇m in diameter, which

re caused by the spread of air droplets that the diseased person pro-

uces during coughing. Particles may remain in the air for some time

nd may then travel a distance of 1 km and, thus, spread to people

earby ( Ksiazek, 2003 ; Drosten, 2003 ; Buttler et al., 2004 ; Seto et al.,

003 , Poutanen, 2003 ). On the other hand, the cultured virus was also

btained from a patient’s stool specimen. However, to date, it has not

een called an airborne disease. Airborne transmission is selected from

he bead transmission because it refers to the proximity of the body’s in-

er bead cores, which are ordinarily considered to be particles < 5 𝜇m in

iameter, that may remain in the air for long periods and be transmitted

o others through more than 1 m of separation. 

A recent publication in the New England Journal of Medicine describes

he assessment of the diligence of viruses for COVID-19 ( Van Dore-

alen et al., 2020a , b ; Ong et al., 2020a , b ). The accumulation of the

ARS-CoV-2 on dust-loaded air and particulate matter may be included

n the long-term transmission of the virus, especially for long-range vi-

al transmission. As a result, the adsorption of the virus has been stud-

ed, and further investigations of COVID-19 disease in particulate matter
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Fig. 5. Laboratory diagnosis of COVID-19. 
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ave been conducted. They are needed to identify the COVID-19 partic-

late matter and understand how the virus is transmitted to air and

articulate matter ( Adhikari et al., 2019 ; Holshue et al., 2020 ). 

In wuhan collected sample from ICU(15 patients) and general ward

24 patients) and the sample is analyzed by RT-PCR, results shows that

ARS-COV-2 virus spread in air up to 4m from affected persons, this sug-

est that the release of SARS-COV-2 virus is not only by breathing but

lso by aerosolization of patients urine or feaces. ( Chang et al., 2020 )

ade study in Hong kong, the air and surface samples were collected

ith an SAS air sampler in the room of the first confirmed case it shows

he absence of SARS-COV-2- RNA in the air sample which was collected

rom 10cm distance from patient chin during various respiratory activ-

ties. ( Faridi et al., 2018 ) investigated the air samples which was col-

ected from ICU about 2–5 m away from patients bed, the samples are

ested by RT-PCR are negative for SARS-COV-2. The air samples are neg-

tive, but the samples taken from the surface shows the presence of virus

hich suggest that small viral droplet spread the disease ( Ong et al.,

020a , b ) 

The droplets from the infected persons is settled down in the near

omites, which acts as a common route for infection. The SARS COV-2

irus can survive on in animated surface for certain period in papers

t can survive up to 3 h, 2 days in treated wood, 4 days in glass and

otes, and in stainless steel for 7 days, in outer layer of surgical mask

he virus are detected even after 7 days ( Chu et al., 2020 ). But the SARS

OV-2 is non-infectious on copper surface after 4 hours, and after 24 h

n cardboard ( Van Doremalen et al., 2020a , b ). 

rinking and sewage water 

Medema et al. (2020) at the KWR Water Research Institute in

ieuwegein examined wastewater in seven Dutch cities and wastew-

ter at Amsterdam Schiphol Airport. SARS-CoV-2 was identified in the

ewage water. Viruses are present in the feces of infected persons; thus,

astewater should be examined for the discovery of pathogens. The lo-

ation of the infection in sewage when the frequency of COVID-19 is

ow shows that sewage recognition should be a delicate device to detect

he circulation of infection within the population. 

In nature, coronavirus or COVID-19 is more prone to oxidation by

xidants, such as chlorine. Wang et al. (2005c) reported that coronavirus

urvives in dechlorinated tap water for two days and that washing or

eating water to 20 °C is likely to kill the virus. 

The survival rate of poliovirus is drastically similar and may remain

n water at 4 °C. However, at a temperature of 23 °C, which is consid-

red to be room temperature, the chances of survival of viruses are six

imes higher in any form of filtered or unfiltered water ( Berchenko et al.,

017 ). In wastewater, therefore, we can say that coronavirus degrades

ery rapidly. The 99.9% decrease over the period of only two to

hree days is analogous to the data collected for the SARS-CoV-2 virus

 Wang et al., 2005a , b ). 

The latest WHO report shows that there is no evidence of spread

f corona virus through contaminated drinking water ( Naddeo and

iu, 2020 ). Waste water acts as a significant source of virus infection

hereas drinking water is very well protected against viruses. Hong
5 
ong SARS COV-2 outbreak was linked with leakage of sewage line

 Peiris et al., 2003a , b ). The SARS COV 2 virus are able to replicate in

he human GIT and the infectious particles are identified in the stools

f affected persons ( Leung et al., 2003a , b ). The sewage water becomes

he major pathway for transmission the novel corona virus is detected in

eces and urine of infected individuals ( Quilliam et al., 2020 ). In Nether-

and the presence of SARS COV-2 in waste water is reported by binary

T-q PCR data ( Ahmed et al., 2020 ). 

elative humidity and temperature 

Inactivation may also occur when viral capsids are collected at

he air-water interface of the solution, causing auxiliary damage

 Thompson and Yates, 1999 ; Trouwborst et al., 1974 ). Drying up can

lso be a key supporter of surface inactivation ( Abad et al., 1994 ), as

he loss of water atoms triggers changes in the lipid layer stage, cross-

inking, Maillard reactions, and peroxide formation ( Cox, 1993 ). Infec-

ion inactivation on surfaces may involve drying and exchange at the

ir-water interface, each of which depends on its relative stickiness. Ad-

itionally, low relative humidity, oxidation, and Maillard reactions that

ccur during rapid drying can predominate. High temperatures at intem-

erate relative stickiness involve a synergistic effect on the inactivation

f SARS-CoV functionality, whereas lower temperatures and low humid-

ty help increase the survival of the infection on contaminated surfaces.

In this way, the natural conditions of nations, such as Malaysia, In-

onesia, and Thailand, are not conducive to the increased survival of

nfection. In countries such as Singapore and Hong Kong, where air con-

itioning is heavily used, transmission occurs, for the most part, in well-

eated situations, such as healing centers or inns ( Chan et al., 2011 ).

ARS-CoV can be maintained at least two weeks after drying under the

onditions of temperature and humidity observed in an air-conditioned

nvironment. Infection remains stable for three weeks at room temper-

ture in a fluid environment > In any case, it is effectively killed by heat

t 56 °C in 15 min, showing that SARS-CoV may be a steady-state infec-

ion that can be transmitted via indirect contact or fomites ( WHO, 2003 ).

uman coronaviruses may continue to be transmittable on surfaces for

lmost nine days. Surface sanitization with 62–71% ethanol or 0.1 per-

ent sodium hypochlorite reduces surface coronavirus infectivity within

 min of exposure. We expect to find a comparable effect on SARS-CoV-2

 Kampf et al., 2020 ). 

Bat viruses, such as henipaviruses, filoviruses, and coronaviruses,

re RNA viruses that are sufficiently complex to increased temperatures

nd adjusted pH, ultraviolet light, and desiccation levels ( Sinclair et al.,

008 ; Fogarty et al., 2008 ; Piercy et al., 2010 ). Environmental condi-

ions in nature may also be much lower for viral survival; the temper-

ture, humidity, and microclimate under trees and in caves may also

ffect viral decay charges and, ultimately, the likelihood of spillover. 

Ambient temperature is a significant aspect of coronavirus spread

nd level ( Chan et al., 2011 ; Casanova et al., 2010 ; VanDoremalen et al.,

013 ). Earlier investigations have shown that temperature plays a vital

ole in the spread and survival of coronaviruses, such as MERS and SARS

 Chan et al., 2011 ; Tan et al., 2005 ). Tan et al. (2005) found that the

ost exceptional probable temperature associated with SARS cases was
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Fig. 6. Bioaerosol dispersing with time 

( Lisa Brosseau, 2020 ). 
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6 °C to 28 °C in Taiyuan ( Cheng et al., 2020 ; Bi et al., 2007 ). A labora-

ory investigation reported that the virus was inactivated at 20 °C and

hen at 4 °C ( Casanova et al., 2010 ). Further laboratory investigations

ave shown that coronavirus is present at 22 °C–25 °C on surfaces and

hat viability is lost at 38 °C. 

The temperature standard was connected to COVID-19, with the low-

st standard temperature of 26.1 °C and the highest temperature of

8.6 °C. This relationship is linked to the previous study of the associ-

tion between climate transmission and respiratory syncytial infection

RSV) ( Vandini et al., 2013 ). Temperature is also the ecological force of

he outbreak of COVID-19 in China ( Sohrabi et al., 2020 ). 
6 
The survival rate and half-life of SARS virus were compared with

erolization of 3 h at 21–23 °C and relative humidity of 65%. The results

hows that the stability of SARS –COV-1 and SARS-COV-2 was similar

 Van Doremalen et al., 2020a , b ). At 40-60% of relative humidity the

ARS –COV-2 is more stable ( Smither et al., 2020 ) temperature plays an

mportant role in the survival and transmission of corona viruses. The

xperiment was done with SARS-COV-2 aerosol produced by artificial

aliva shows the inactivation of virus when it is simulated with sun-

ight. Sunlight simulated summer with high intensity shows about 90%

eduction in the infectious concentration after 6 min, whereas in win-

er the low intensity sunlight simulated 90% reduction in the infectious
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kept separately. 
oncentration was observed after 19 min. The prevalence of covid-19 is

ecreased with increase in the temperature ( Bhattacharjee, 2020 ). 

ioaerosol 

Solid or liquid particles from aerosols are suspended in the air. As

he patient coughs, the viruses are released into the air through droplets.

he virus has been viable in aerosol particles for up to three hours; how-

ver, aerosols have been generated by the use of high-powered equip-

ent that no longer reflects common human coughing conditions or a

linical setting where aerosol-generating strategies are employed. Even

eople who breathe or speak loudly and may spread the virus and de-

elop bioaerosols ( Tsang, 2003 ). The main focus of bioaerosol emission

rom humans carrying COVID-19, which aerosolizes individual parti-

les, is the virus, which is categorized by its aerodynamic diameter. The

ource device of bioaerosols emitted by humans restricts the distribution

f the size of the particles ( Fig. 6 ). Normal inhalation results in particles

etween < 0.8 and 2.0 𝜇m ( Morawska et al., 2009 ). Two size distribu-

ions were noted, namely, 16–125 𝜇m ( Chao et al., 2009 ) and < 0.8 to

.0 𝜇m ( Morawska et al., 2009 ), with a noise mean of 1.0 𝜇m ( Lai et al.,

011 ). 

Similarly, coughing also has a dual range of 0.6 to 16 𝜇m

 Morawska et al., 2009 ; Yang et al., 2007 ; Lindsley et al., 2010 ) and 40

o 125 𝜇m. Sneezing contributes particles in the range of 7 to 125 𝜇m.

lthough humans can only inhale particles < 100 𝜇m, it should be de-

ermined whether the initial larger particles can undergo rapid evapora-

ion, depending on the ecological relative humidity ( Tang et al., 2006 ;

ralton et al., 2011 ). Aerosols may transmit the infection with COVID-

9. In the clinical laboratory department in Wuhan, China, four clin-

cal laboratory technicians reportedly were infected with coronavirus

r COVID-19 and have not been shown to have been exposed to con-

rmed coronary artery disease. It was later found that they were in-

ected by contact with blood samples, which were exposed to the air

rom aerosols, and the viruses were transmitted to the four laboratory

echnicians. When the virus spreads through aerosols, it is difficult to

ontrol the spread of the disease. 

The droplet with the size of > 60 𝜇m can settle in the air quickly and

auses the transmission of the infection from person to person through

aliva. Small droplets with the range of diameter ≤ 60 𝜇m causes short

ange transmission (distance between persons < 1 m) the long distance

erosol transmission is done by the droplet nuclei with the diameter

f < 10 𝜇m ( Xu et al., 2020a , b ). Speaking and coughing of the infected

ndividual produces both mixture of aerosol and droplets with the range

f size which can travel upto 27 feet. 

oil 

Viruses that are soil-adsorbed have a significant impact on their in-

ection with host organisms ( Chattopadhyay and Puls, 2000 ). A positive

nd negative charge of clay particles is capable of absorbing more than

0% of the viruses in clay minerals. In clay soil, the survival of poliovirus

ype 1 bacteriophages is longer than that of sandy soil ( Straub et al.,

992 ). The aggregate and sorption of viruses in suspended sediments

epend on the size and mineral nature of the soil particles. Herpesvirus,

oronavirus, and influenza A and B are plant and animal pathogens

hat contain several structural characteristics of non-enveloped viruses

 Nag et al., 2020 ). The sewage sludge and waste water contaminates

he soil with SARS-COV-2. The virus as an envelope the survival of this

irus in soil is just for few days (shorter period) there is no research stud-

es till date to prove the survival of SARS-COV-2 in soil ( Nunz-Delgado,

020 ). 

OVID-19 variants 

The viruses constantly mutate and produces the new variants, some

f the variants persists and some gets disappears, now a days COVID 19
7 
irus gets multiple variants and spread globally. The variant B.1.1.7 was

merged in United Kingdom more prevalent in London and south east

ngland with are easily spread with many number of mutation, variants

.351 and P.I are seen in South Africa and Brazil respectively. More

tudies are needed to learn about these variants, their spread, therapies

nd vaccines to control the spread. 

onclusion 

Recently, COVID-19 has developed into a life-threatening pandemic

nd is considered to be one of the most serious human infections caused

y the virus. The WHO, through the processes of isolation, quarantine,

ublic hand hygiene, social distancing, and sanitation, will carefully

creen and provide information to the public around the world to re-

uce the extent of COVID-19. COVID-19 is mainly transmitted through

ioaerosols, viruses that are released into the air through coughing and

neezing from the infected person. The virus once had the potential to

aintain aerosol particles for up to 3 h, and recent research has reported

hat viruses are present in sewage water through the feces of contami-

ated persons. Viruses are more susceptible to oxidation in water media

ith the help of chlorine. In dechlorinated water, viruses can continue

o exist for two days and are killed when heated at 20 °C. Increased tem-

eratures at excessive relative humidity have an impact on the survival

f SARS-CoV, whereas lower temperatures and lower humidity increase

he survival of the virus on a nonhygienic surface. COVID-19 likely orig-

nated in bats, but contemporary theories suggest that an intermediate

nimal passed it on to humans. Studies are underway to help researchers

ecognize which animal transmitted the virus and how to control ani-

al infections in the future. Genome sequencing learning helps us un-

erstand the spread of the virus across the country. Serological research

s useful in the discovery of antibodies that the body makes after infec-

ion that act as a means of prevention and treatment. All research and

evelopment funders, manufacturers, and governments need to interact

ith each other to discover new vaccines for COVID-19. It is, therefore,

ime for all people to take part and fight COVID-19 by maintaining self-

ygiene and social distancing. 

ecommendations 

• Personal protection equipment, such as a face mask and gloves,

repeated hand washing with proper sanitizing agents and travel

screening is to be followed to avoid infection. 
• Quarantine, isolation, and social distancing, limiting interaction, im-

proving ventillations (by nature or artificial) should be followed to

control the virus spread effectively. 
• Equipment in hospitals should be installed, supervised, and refilled

regularly, Well engineered sanitary plumbing is to be established to

avoid the spread of infection in indoor environment. 
• Private and public health care facilities should be established and

made available at all transport locations. Physical contact with

the contaminated surfaces (route of transmission of virus) is to be

avoided 
• The guidelines provide for the medical workers, research persons

and health care workers is to be followed carefully., Childrens, old

aged peoples and health care workers is to be protected by using

various restriction methods, proper diagnostic methods is to be fol-

lowed. 
• The probable route of transmission is to be considered and spread of

virus between peoples and intermediate animals and reservoirs is to

be perceived. 
• Safety precautions should be carried out by health workers who are

working in front line, mild and severely infected patients should be
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uggestions for future research 

• The research should made to detect the concentration of antibiotics

in water (more use of antibiotics in COVID -19 treatment). 
• Detect the presence of SARS-COV2 virus in waste water and sludge.
• Survival of virus in air in various humidity and temperature and

probabilisation of droplet size and aerosolization. 
• Research should be made to reveal the impact of COVID 19 virus

on bacteria and protozoa which are abundantly present in sewage

water and destruction and inactivation of COVID 19 virus in sewage

water. 
• Temperature and COVID 19 transmission research should be con-

ducted. 
• Monitoring of water quality (the presence of E.coli) should be done.
• Study should be made to know the dose response relation and min-

imal infectious dose. 
• Standardized protocol for quantification of SARS COV-2 in waste

water is to be developed. 
• Development of Integration of climate change mitigation and air

quality protection within nations. 
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