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ABSTRACT

The coronavirus disease caused by the SARS-CoV-2 virus (COVID-19) completely
changed the way of life of every single person on earth. But in addition to the impact of the
related measures on human lives, these measures also affected the environment, both positively
in the short term and negatively in the long term. This study aims at exploring the environmental
impacts of the measures related to the COVID-19 pandemic by reviewing available sources.
Positive and negative impacts are identified and discussed related to the global economic
development affected by this disease and the corresponding measures taken worldwide. The
ways out of the pandemic and the resulting negative environmental impacts should focus on
reshaping our unsustainable production and consumption systems to achieve long-term benefits
for the environment ant consequently for our life.

1. Introduction

At the end of December, 2019, the so-called COVID-19 appeared in Wuhan, China. It
was quickly identified as a viral infectious disease caused by SARS-CoV-2 and was declared
pandemic by the World Health Organization (WHO). Globally, as of 19 April, 2021 the virus
was claimed to spread over 223 countries, areas or territories with the death of 3 012 251 humans
from 140 886 773 confirmed cases reported to WHO [1], and the numbers were still increasing.
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Usually, the most common symptoms of COVID-19 infection include fever, dry cough,
tiredness. Less common symptoms are sore throat, loss of taste or smell, aches and pains,
vomiting, diarrhea and others [2]. Older people along with other underlying medical conditions
are at a higher risk of mortality.

To control the spread of the virus, governments of many countries in the European Union
restricted the movement of people, and all other organizations were closed to encourage people
to stay at home. All public places such as typically bustling pubs, bars and theatres were closed,
and the people were advised to stay at home. As of April 7, 2020, the World Economic Forum
reported [3] that nearly 3 billion people were faced with some form of lockdown globally, and
with people stuck indoors, iconic sites across the globe were deserted. The hustle and bustle of
everyday life was, however, brought to a hushed standstill by the restrictive measures in response
to the COVID-19 pandemic. Overall, the pandemic related measures caused huge global socio-
economic disruption, which affected the environment in various ways, either by polluting it or
by improvement of air and water quality. Moreover, the increased use of personal protective
equipment (PPE) e.g. face masks, hand gloves, gowns, goggles, face shields, etc. and their
haphazard disposal created environmental burden [4]. In this connection, the present study
intends to explore the positive and negative environmental impacts of the COVID-19 pandemic
and more precisely of the related restrictive measures, and to discuss possible related strategies
for environmental sustainability.

2. Methodology

This study was performed by reviewing the available information sources — both official
and non-government organizations (NGO), as well as some related case studies. The vast amount
of profiled information was processed, filtered and structured, accordingly, with respect to the
main components of the environment. Unlike many other COVID-19 pandemic studies, this one
presents the information and data which are relevant to the environmental impacts of the
restrictive measures in response to the declared COVID-19 pandemic and meet the study goals.
The present review gives an overview of the COVID-19 pandemic, its area of spread and the
environmental consequences of the related official measures.

The COVID-19 pandemic and the related measures caused unprecedented impacts
worldwide and throughout Europe in particular, in the social, economic, medical, political and
environmental spheres. These measures affected every part of our daily lives, and it seemed like
the system in which we have lived in was brought into a “reset” mode.

On the one hand, the shutdown of industrial facilities, the decreased transportation,
shipping and travel resulted in decreased levels of pollutants. Air quality has improved in many
cities, besides, with a reduction in the water pollution in different parts of the world. Due to a
reduction in commercial activities and public transportation, noise pollution was also reduced.
Muhammad [5] found that the lockdown resulted in a 30 % decrease in air pollution (Europe)
while mobility was curbed by approximately 90 %. However, these positive effects were only
due to the lockdown in several countries particularly during the initial phase of the COVID-19
pandemic, and these positive impacts were only short-term benefits. As various activities
recovered to normal levels, these positive environmental effects started to vanish.

On the other hand, coronavirus pandemic had negative long-term impacts that many
countries faced directly. Mass usage of hand sanitizers and disinfection, which contain alcohol
and isopropanol [6] were on the rise. All these chemicals are responsible for causing cancer,
endocrine disruption and several neurological effects [7]. They also have an adverse impact on
aquatic fauna. The increased use of PPE, their haphazard disposal, and generation of a huge
amount of hospital waste had only negative impacts on the environment in the long-term.

292



3. Results and discussion

3.1. Positive environmental effects

3.1.1. Reduction of air pollution

As it is known, there are numerous sources of air pollution in urban and rural areas (Fig. 1).

Fertilizer .

Oil & Gas Industry, Power Plants, Sewage Treatment

Figure 1. Sources of air pollution [8]

The WHO estimated [9] that in average, air pollution kills seven million people
worldwide. Ambient air pollution accounts for an estimated 4,2 million deaths per year due to
stroke, heart disease, lung cancer, acute and chronic respiratory diseases. Around 91 % of the
world’s population lives in places where air quality levels exceed WHO limits.

However, since people stayed home, the first months paved significant improvement in
air quality. The lockdown and related measures implemented by many European countries led
to a sudden decrease in economic activities, including a drop in road transport in many cities. To
assess how this has affected concentrations of air pollution, the European Environment Agency
(EEA) developed a viewer that tracks the weekly and monthly average concentrations of nitrogen
dioxide (NO2) and particulate matter (PM10 and PM2.5) [10].

Figure 2 shows the concentration of NO,, PM2.5, and PM10 changes in Europe at two
different times: 6™ January 2020 before the outbreak of COVID-19 and 31% March 2020, when
most of Europe countries introduced national lockdowns. Maps show low levels of selected
pollutant concentration across Europe when lock-down measures were implemented to stop the
spread of COVID-19. NO,, PM2.5, and PM10 concentrations were significantly reduced,
independent of meteorological conditions. The results of selected air pollutant average monthly
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concentration data analysis from the EEA database show that the suspension of public
transportation and habitant mobility restrictions, limited international flights, industry,
construction, and other emission source shutdowns during the COVID-19 lockdown acted as
significant cause of pollutants reduction in the atmosphere in the study area, compared to the
same periods in 2018 — 2019.
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Figure 2. Air pollutants concentration changes in Central Europe: Panels on the left represent air
pollutant concentration on the 6™ of January; Panels on the right show air pollutant concentration
during the lockdown on the 31t March. Top panels (Al, A2) are a comparison of NO2
concentration [pg/m®]; Panels (B1, B2) are a comparison of PM2.5 concentration [pg/m®];
Panels (C1, C2) are a comparison of PM10 concentration [ug/m3] [11]

In UK, considering that the local traffic intensity dropped by 77 — 79 % and in some
countries flights dropped by 82 — 91 %, analysis results showed that the average concentration
of NO; during the | period, when the national wide lockdown was announced, decreased by
31,9 % in the UK, compared to the pre-lockdown period in 2019. During the Il period of
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lockdown, the average concentration of NO, significantly decreased by 41,6 % compared to the
same period in 2019. The average concentration of PM2.5 in 2020 decreased by 48,0 %,
compared to the pre-lockdown period in 2019. The average concentration of PM10 continued to
grow during the | period up to 21,1 pg/m® in 2020. The values were very similar to the
concentration registered in 2018 — 2019 [11].

3.1.2. Reduction of water pollution

Water systems are complex, and potential water improvements depend on the level of
urbanization of an area as well as on the physical characteristics of the soil that filters / retains
most of the pollution and where pollutants can be stored for months before pouring into the
aquifers. A flood or heavy rain could facilitate the sudden release of these substances. For this
reason, many scientists believe that water improvements associated with COVID-19 were
localized and short-lived [12].

13 April 2020

| 19 April 2019

Figure 3. Venice lagoons and waterways quality (top) in 2019 and after a month of pandemic
lockdown in 2020 (bottom). During the lockdown in Venice, boats traffic strongly decreased which
prevented rise of the sediments to the water surface, making the canal’s water look cleaner. As the
top image shows, captured on 13™ April 2020, the traffic appears almost ceased in the Grand Canal

compared to the same time previous year. Credit: Copernicus Sentinel data (2019 — 20), [14]
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The COVID-19 related measures had beneficiary consequences on surface water quality
in some regions as lockdown improved the water quality of some rivers, canals and seas [13].
One of the positive impacts of these measures (Fig. 3), according to satellite images, is that
Venice canals for example became clearer after one month of lockdown. Niroumand-Jadidi [13]
reported an almost 50 % reduction in total suspended matter (TSM) after lockdown using
shallow-water inversion via Planet Scope imagery. Before the COVID-19, the concentration of
TSM was 3 g/m® on average; however, it was reduced to 1,4 g/m? during COVID-19 lockdown.
Because of a reduction in boat traffic, sediments settled causing a reduction in turbidity. Banning
tourists during lockdown also reduced amounts of water pollutants released by tourists. This
clearer water enabled other creatures such as fish, dolphins and swans to come back to these
canals and waterways. Beaches on other places, including Acapulco (Mexico), Barcelona
(Spain), and Salinas (Ecuador) had crystal clear waters since the reduction in tourist load.

3.1.3. Reduction of noise pollution

It is likely that there was a significant drop in noise levels during the COVID-19
lockdown, since noise pollution from traffic is typically correlated with NO- levels. Although
we have grown accustomed to unhealthy noise levels in cities, the short-term reduction in
ambient noise during lockdown allowed people to experience the immediate benefits of quieter
cities. Several sources [15] also documented a dramatic fall in ground vibrations generated by
human activities such as road traffic and industrial activities across the EU.

Environmental noise levels are usually reported over a prolonged period of time, as health
effects appear when exposure is a long-term one. It is safe to say that a reduction in noise levels
over a few months would not significantly reduce the annual noise level indicator used to
measure the effects of noise, unless societal responses to COVID-19 result in longer-term
reductions in traffic levels, air transport and other noise-producing activities [15].
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Figure 4. Monthly variation in Leq according to different land use types, [17]

Long-term exposure to the levels of noise observed in many urban areas can cause health
effects such as annoyance, sleep disturbance and heart problems [16]. However, even the short-
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term reduction in noise during lockdown allowed many people to experience the immediate
benefits of quieter cities, and this may have implications for future policies.

Here, a total number of six locations were cited for sound level measurements
corresponding to residential, industrial, commercial, and silence zones. The equivalent
continuous sound level data were averaged over 1 h (Leg), and its monthly variation according to
different land use types is presented in Fig. 4 [17].

The imposition of quarantine measures by most governments caused people to stay at
home. With this, the use of private and public transportation decreased significantly. Also,
commercial activities stopped almost entirely [18]. All these changes caused the noise level to
drop considerably in most cities in Europe.

3.2. Negative environmental effects

3.2.1. Increased amounts of waste

The COVID-19 pandemic caused significant changes in the production and consumption
of plastics, and in different types of waste, respectively. The pandemic led to a sudden surge in
global demand for personal protective equipment (PPE) such as masks, gloves, bottled hand
sanitizer, etc. During early efforts to stop the spread of the disease, the WHO estimated that each
month, 89 million medical masks were required globally, together with 76 million examination
gloves and 1,6 million sets of goggles [19].

The increase in PPE manufacture and distribution generated an equivalent increase in the
waste stream, compounded by health and environmental risks along the waste management chain,
especially in countries with an underdeveloped infrastructure. China produced approximately 240
tons of medical waste daily at the peak of pandemic in Wuhan, amounting to six times higher than
before the disease outbreak (Fig. 5). Therefore, the local waste management agency deployed
mobile incinerators in the city to dispose of the unprecedented quantities of discarded face masks,
gloves, and other contaminated single-use protective gear. Similar increases in discarded face
masks, hand gloves, and protective goggles were observed worldwide [20].

Medical waste generation (million tons)
2.83

2.26

1.41 1.42

[ 1 'l i L I 1 i i 1 )

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020*
Year

Figure 5. Increasing of medical waste generation in China [20]

All these face masks and personal protective equipment saved countless lives during the
coronavirus pandemic, but without proper disposal, they posed a real threat to the environment.
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The quarantine policies, established in most countries, led consumers to increase their
demand for online shopping and for home delivery, respectively. And as we return to a ‘new
normal’, research by DS Smith shows how our shopping habits have changed [21]. According
to the research, 64 % of Europeans said that they shopped online more during COVID-19
lockdowns, and 89 % of respondents said that they would continue to shop online at the same
level or even more post-lockdown [21]. With the increased use of PPE and online purchases, the
production of plastic and therefore its environmental impact increases, too. The threats caused
by plastics to the natural environment of our planet are well known, we would only mention here
that different products made of plastic need from 10 — 20 to more than 450 years to completely
decompose under natural conditions [22]. Furthermore, it is especially worrying that even
without pandemic and intensive use of PPE and online shopping, the production and use of
plastics worldwide constantly increases (Fig. 6).
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Figure 6. Global production volume of plastics. Blue line, production 1950 to 2018; orange line,
forecast production 2020 to 2050, [23]

Figure 7. A young gull with a Figure 8. A macaque monkey chews on a face mask.
disposable face mask tangled Mohd Rasfan/AFP/Getty Images [26]
round its legs [24]
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The PPE products designed to keep us safe are actually harming animals around us, Fig.
7 [24], Fig. 8 [26]. It is striking that all the reported findings of entanglement, entrapment,
ingestion, and incorporation of PPE into nests so far involved single-use products. Switching to
reusables would result in a 95 % reduction in waste, according to the UCL Plastic Waste
Innovation Hub (2020) [25].

3.2.2. Reduction in waste recycling

Waste recycling has always been a major environmental problem of interest to all
countries. Recycling is a common and effective way to prevent pollution, save energy, and
conserve natural resources [27], it was the first idea prior to the concept of Urban mining. In all
European countries affected by the COVID-19, waste management was restricted and waste
recyclers faced new problems.

For example, Italy prohibited infected residents from sorting their waste [27]. Businesses
that once encouraged consumers to bring their own bags or containers increasingly switched to
single-use packaging. In early March 2020, Starbucks announced a temporary ban on using
reusable cups [28]. Furthermore, many people had more time to clean out their houses, cellars
and attics. In Germany, this resulted in long lines in front of recycling centers accepting bulky
waste and waste electrical & electronic equipment (WEEE). In Belgium, the collection
containers for second-hand textiles were closed, and people had to keep the used clothes at home.
And everywhere in Europe, the illegal dumping of waste increased, and an entire new waste
stream entered streets and household bins [29].

The demand for recycled material from packaging businesses fell by 20 % to 30 % in
Europe in the second quarter compared with the previous year, ICIS says. At the same time,
people who stayed at home created more recycling waste, said Sandra Castro, CEO of Extruplas
[30], Portuguese recycling firm which transforms recycled plastics into outdoor furniture.

3.2.3. Impact on soil and water ecosystems

The components of the ecosystem are intertwined with each other, Fig. 9 [7]. All activities
such as washing hands more regularly with soap (in general — use of synthetic surface-active
agents, SSAA), mass disinfection by government and local bodies, and production of single-use
plastics containing bisphenol A (BPA) are destined to have negative impacts on soil and water
quality and related ecosystems [7]. Alcohol containing products spilled in the water are toxic to
aquatic fauna and spill in soil may also pollute the groundwater [6]. Soaps are the oldest known
detergents. Discharged detergents cause foam in water bodies. Foam is produced due to lowered
surface tension of water by soaps and other detergents. These substances form a protective
surface film which acts as an obstacle at the air-water interface. 120 mg/l of soap can prevent the
growth and development of algae [7]. Aquatic plants can be adversely affected by soaps.
Accumulation of harmful pollutants in soil as a result of extensive use of SSAA definitely
deteriorates the quality of the soil.

The soil supplies humanity with food, fuel, fiber, feed for animals and the plants
themselves grow and develop in and through the soil, thus, we all depend on the condition of the
soil. The deterioration and pollution of soils, especially through anthropogenic sources
represents a serious threat to the global food security, particularly under the pandemic. During
the COVID-19 outbreak and the following lockdowns, huge amounts of medical wastes were
produced, part of which polluted the soils without any close and profiled monitoring. Hence,
there is a strong need to address the role of soil science in understanding and mitigating problems
caused by the COVID-19 crisis over the short and long terms.
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Coronavirus

Hand washing (soap and sanitizers) + Mass disinfection + PPE (gloves, face masks, body cover)

-
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—p Pollution of lakes, rivers and ocean
—— Pollution of subsurface
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Figure 9. Cascade effect of Corona virus on different components of ecosystem such as water,
soil and air pollution [31]

4. Conclusions

The COVID-19 pandemic and the related policies and measures caused different impacts
on the environment, both positive and negative. On the one hand, the positive effects are not few,
but they do not affect the future and they last for a short period of time. On the other hand, the
negative impacts on the environment are still extremely dangerous and affect not only natural
environment, but also humanity in the long- term. With the significant changes in the production
and consumption of plastics and PPE in particular, as well as in the structure and amounts of
waste, the dangers of soil and water pollution and consequently the extinction of various animal
species are increasing.

People may have suffered from the coronavirus pandemic and subsequently recovered,
but nature is getting sick of our amounts of waste. The nature of our planet gets sick of it, and
sooner or later people will also be affected. Maybe, the catastrophe is already present, but the
policy makers of the human kind still do not make the necessary to avoid to the worst
consequences. Whether this threat is much more serious and large-scale than the COVID-19
pandemic? The lockdowns were lifted, but we should carefully analyze the positive effects of
these restrictive measures to the environment and may not quickly forget all clearly identified
negative ones. We should focus on reducing the latter ones and the related direct dangers to our
civilization. Last but not least, besides the medical and social aspects of the COVID-19
pandemic, our world should identify it also as the last warning about a bundle of environmental
problems that we must solve ourselves, as humanity, for the sake of our planet and our own future.

REFERENCES

1. https://covid19.who.int (accessed 19.12.2022).

300


https://covid19.who.int/

2. https://mww.chp.gov.hk/en/healthtopics/content/24/102466.html (accessed 19.12.2022).

3. https://www.weforum.org/agenda/2020/04/high-noon-lockdown-around-the-world/
(accessed 19.12.2022).

4. Rume, T., Didar-Ul Islam, S. M. Environmental effects of COVID-19 pandemic and
potential strategies of  sustainability. 1 Heliyon. 2020 Sep; 6(9).
doi: 10.1016/j.heliyon.2020.e04965.

5. Muhammad, S., Long, X., Salman, M. COVID-19 pandemic and environmental
pollution: A blessing in disguise? // Sci Total Environ. 2020 Aug 1; 728: 138820.
doi: 10.1016/j.scitotenv.2020.138820.

6. Mahmood, A., Egan, M., Pervez, S. et al. COVID-19 and frequent use of hand
sanitizers; human health and environmental hazards by exposure pathways. // Sci Total Environ.
2020 Nov 10; 742: 140561. doi: 10.1016/j.scitotenv.2020.140561.

7. Ankit, Kumar A. et al. Environmental impact of COVID-19 pandemic: more negatives
than positives. // Environmental Sustainability. 2021; 4(3): 447 — 454. doi: 10.1007/s42398-021-
00159-9.

8. https://www.nps.gov/subjects/air/sources.htm (accessed 19.12.2022).

9. https://www.who.int/thailand/health-topics/air-pollution#tab=tab_2 (accessed
19.12.2022).

10. https://www.eea.europa.eu/themes/air/air-quality-and-covid19 (accessed
19.12.2022).

11. Feiferyte, A., Stasisklene, Z. COVID-19 and Air Pollution: Measuring Pandemic
Impact to Air Quality in Five European Countries. // Atmosphere 12(3): 290. February 2021.
doi: 10.3390/atm0s12030290.

12. https://news.climate.columbia.edu/2020/06/08/coronavirus-improving-water-quality/
(accessed 19.12.2022).

13. Mousazadeh, M., Paital, B., Naghdali, Z. et al. Positive environmental effects of the
coronavirus 2020 episode: a review. // Environment, Development and Sustainability, 23, pages
12738 — 12760 (2021).

14. https://www.esa.int/ESA_Multimedia/lmages/2020/04/Deserted_Venetian_lagoon
(accessed 19.12.2022).

15. https://www.eea.europa.eu/publications/covid-19-and-europe-s/covid-19-and-
europes-environment (accessed 19.12.2022).

16. https://www.eea.europa.eu/articles/noise-pollution-is-a-major (accessed 19.12.2022).

17. Mishra, A., Das, S., Maurya, A. K. Effect of COVID-19 lockdown on noise pollution
levels in an Indian city: a case study of Kanpur. // Environmental Science and Pollution Research,
28, pages 46007 — 46019 (2021).

18. https://www.ncbi.nIm.nih.gov/pmc/articles/PMC7169883/ (accessed 19.12.2022).

19. https://www.who.int/news/item/03-03-2020-shortage-of-personal-protective-
equipment-endangering-health-workers-worldwide (accessed 19.12.2022).

20. Singh, N., Tang, Y., Ogunseitan, O. A. Environmentally Sustainable Management of
Used Personal Protective Equipment. //Environ Sci Technol. 2020 Jun 29,
doi: 10.1021/acs.est.0c03022.

21. https://www.dssmith.com/company/newsroom/2020/7/why-european-shopping-
may-never-be-the-same-post-covid-19 (accessed 19.12.2022).

22. https://www.facebook.com/MedScienceCom/photos/a.309170312792401/11280654
77569543/?type=3 (accessed 19.12.2022).

23. Rouch, D. A. (2021) Plastic future: How to reduce the increasing environmental
footprint of plastic packaging. Working Paper No. 11, Clarendon Policy & Strategy Group,
Melbourne, Australia.

301


https://www.chp.gov.hk/en/healthtopics/content/24/102466.html
https://www.weforum.org/agenda/2020/04/high-noon-lockdown-around-the-world/
https://doi.org/10.1016%2Fj.scitotenv.2020.138820
https://doi.org/10.1016%2Fj.scitotenv.2020.140561
https://doi.org/10.1007%2Fs42398-021-00159-9
https://doi.org/10.1007%2Fs42398-021-00159-9
https://www.nps.gov/subjects/air/sources.htm
https://www.who.int/thailand/health-topics/air-pollution#tab=tab_2
https://www.eea.europa.eu/themes/air/air-quality-and-covid19
http://dx.doi.org/10.3390/atmos12030290
https://news.climate.columbia.edu/2020/06/08/coronavirus-improving-water-quality/
https://www.esa.int/ESA_Multimedia/Images/2020/04/Deserted_Venetian_lagoon
https://www.eea.europa.eu/publications/covid-19-and-europe-s/covid-19-and-europes-environment
https://www.eea.europa.eu/publications/covid-19-and-europe-s/covid-19-and-europes-environment
https://www.eea.europa.eu/articles/noise-pollution-is-a-major
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7169883/
https://www.who.int/news/item/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide
https://www.who.int/news/item/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide
https://doi.org/10.1021%2Facs.est.0c03022
https://www.dssmith.com/company/newsroom/2020/7/why-european-shopping-may-never-be-the-same-post-covid-19
https://www.dssmith.com/company/newsroom/2020/7/why-european-shopping-may-never-be-the-same-post-covid-19
https://www.facebook.com/MedScienceCom/photos/a.309170312792401/1128065477569543/?type=3
https://www.facebook.com/MedScienceCom/photos/a.309170312792401/1128065477569543/?type=3

24. https://www.greenpeace.org.uk/news/single-use-face-masks-hurting-wildlife-what-
you-can-do/ (accessed 19.12.2022).

25. Hiemsta, A. F., Rambonnet, L., Gravendeel, B., Schilthuizen, M. (2021). The effects
of COVID-19 litter on animal life.  Animal Biology, 71(2), 215-231.
https://doi.org/10.1163/15707563-bjal0052.

26. https://www.theguardian.com/news/gallery/2020/oct/30/macaques-masks-and-a-
mass-wedding-fridays-best-photos (accessed 19.12.2022).

27. Zambrano-Monserrate, M. A., Ruano, M. A., Sanchez-Alcalde, L. Indirect effects of
COVID-19 on the environment. //Sci Total Environ. 2020 Aug 1; 728: 138813,
doi: 10.1016/j.scitotenv.2020.138813.

28. https://stories.starbucks.com/emea/stories/2021/emea-cup-share-program-2025/
(accessed 19.12.2022).

29. https://www.interregeurope.eu/news-and-events/news/covid-19-the-impact-of-the-
pandemic-on-the-waste-sector (accessed 19.12.2022).

30. https://www.reuters.com/investigates/special-report/health-coronavirus-plastic-
recycling/ (accessed 19.12.2022).

COVID-19 1 OKOJIHATA CPEJA
K. I'ypxosal, JI. Kucasikon?

Kniouosu oymu: nanoemus COVID-19, oepanuuumennu mepku, oKOIHA cpeoa

PE3IOME

Koponasupycuara 6osect, npuuntena ot supyca SARS-CoV-2 (COVID-19), usmsiio
NPOMEHH HayMHa Ha JKMBOT Ha BCEKU YOBEK Ha 3eMsATa. Ho B IOIbIHEHHE KbM BB3ACHCTBHETO
Ha CHOTBETHUTE MEPKH BBPXY YOBCILIKHS KHBOT, T CE OTPa3HMXa U Ha OKOJIHATA Cpela, KAKTOo
TIOJIOKUTEITHO B KPaTKOCPOUEH, TaKa M OTPHULIATENHO B IBJITOCPOYCH IuiaH. ToBa npoy4yBaHe uma
3a Lell []a u3cje/iBa Bh3ICHCTBUETO BbPXY OKOJIHATA Cpejia Ha MEPKHUTE, CBbP3aHH C TaHeMHUITA
ot COVID-19. TTonoxuTenHuTe U OTPUIATCTHUTE BBH3IEHCTBUS ce 00CHKIAT BHB BPh3Ka C
rJI00aJTHOTO MKOHOMHYECKO pa3BUTHE, 3aCETHATO OT Ta3H HaHAEMHsS U ChbOTBETHHTE MEpKH,
NpEeANpPUETH B CBeTOBEH Mamiab. [IbTuiaTa 3a n3jianzaHe OT NMaHIeMHATa U POU3TUYAIUTE OT
TOBa OTPHUIIATEHH BB3JCHCTBHS BBPXY OKOJHATA Cpeia TpsiOBa Ja Ce ChCPEeloToYar BBPXY
MIPEyCTPOMCTBO Ha HAIIMTE HEYCTOHYMBHM CHCTEMH 3a IPOW3BOJCTBO W MOTpeOJieHHE 3a
MIOCTHT'aHE Ha JIBITOCPOYHH MOJI3H 32 OKOJHATA CPE/ia M HAIIMS )KUBOT.

! Karpun I'ypkosa, crynentka no MmxenepHa exonorus, YACT, 6ymn. ,,Xp. Cmuprencku™ Ne 1, 1046
Codus, e-mail: katrinngurkova@gmail.com
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