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Abstract 

A total lockdown and restrictions to businesses was announced on 22 March 2020 by the federal government of 

Nigeria which was lasted for 35 days till 4 May 2020 in the first phase to stop the spread of COVID-19. The 

assessment of the air quality index and the concentration of air pollutants in Ilaro were studied using data 

acquired from plume Labs Air monitoring application which provides real – time data of world air pollution by 

using a combination of information from satellite imagery and data from several monitoring station. After data 

analysis, we observed widespread but non uniform reductions of nitrogen dioxide (NO2) and Ozone (O3) during 

the lockdown (March 31 –May 4, 2020) relative to pre-lockdown period. In addition, significant reduction in the 

air quality index (AQI) was also observed during the lockdown with a peak around the second week of the 

lockdown. These findings are consistent with reduced transportation and utility demands that generates pollutant 

emissions during the lockdown. Numerous studies have already presented evidence of the improvement in the 

air quality over large metropolitan areas during the COVID-19 pandemic and with the findings of this study we 

conclude that the environmental benefits documented in metropolitan areas during the lockdown extend also to 

rural - urban settlements. 
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Introduction  

The implementation of nationwide lockdown due to COVID-19 (SARS-CoV-2) pandemic has resulted in a 

considerable change in air pollution in the country. COVID -19 is an infectious disease that spreads primarily 

from humans to humans. COVID-19 was first identified in Wuhan, China and is now a pandemic affecting 

many countries globally. As of September 1, 2020, there have been over 33 million confirmed cases and over 1 

million deaths globally (covid19.who.int). This situation has brought about tremendous difficulties to countries 

around the world, especially in the social, economic, environmental and obviously health areas. These 

challenges are aggravated due to the effects of the established quarantines in almost all capitals and major cities 

around the world, from Asia, Europe to Africa. 

The first confirmed case of COVID-19 in Nigeria was on 27th February 2020. By 27
th

 September 2020, 58,324 

cases have been confirmed with 1,108 deaths. Thirty-six states including the Federal Capital Territory (FCT) 

have reported at least one confirmed case (NCDC 2020). To prevent the spread of COVID-19, a nationwide 

lockdown was implemented in various phases restricting the transport and non-essential activities (Fuwape et 

al., 2020). The first phase was officially announced on March 24, 2020 and implemented for 21 days from 25th 

March to 14th April, 2020. This was extended from 15th April to 3rd May 2020 and further extended with 

relaxations. As all the non-essential services and offices were closed and the movement of the people was 

restricted, this has resulted in a reduction in the anthropogenic emissions. Further, this has allowed researchers 

and policy-makers to study the impact of reduced emissions on air quality. 

Lockdown is a direction for restriction of inter-individual physical interaction in order to avoid the person and 

outer environment. It is marginally unique to curfew because under this condition, minimal movements due to 

emergencies are permitted. Emergency service providers such as people form medical care, food security; 

general security and medicine supply chain are usually allowed during social lockdown. However, under a strict 

social lockdown for few hours or days, few emergency services such as food and medical supply chain can also 

be closed. It clearly indicates that mass or community movement and interaction are not allowed during the 

lockdown periods. Stringent regulatory mode is engaged to prohibit two people from different family or close 

inhabitants to come in close contact with each other during lockdown (Das and Paital, 2020; Paital et al., 2020).  

In addition to reducing the spread of the disease, the lockdown measures may also have supplementary health 

payouts. Traffic pollution is the major source of nitrogen monoxide (NO), carbon monoxide (CO), carbon 

dioxide (CO2), diesel-exhaust particles, and ozone (O3), nitrogen dioxide (NO2), secondary aerosols formed 
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through physical and chemical processes, and pollutants that arise from brake wear, tire wear and re-suspended 

particles (e.g., trace metals) (Beckerman et al., 2008; Guo et al., 2020). Furthermore, the reduction in industrial 

activities after the lockdown also imposes certain environmental and health effects. For example, oil shale 

mining and power generation processes discharge excessive sulfur dioxide (SO2), particulate matter (PM10) and 

nitrogen oxides (NOx), as well as various other industrial pollutants, such as benzene and phenol, and trace 

elements (Saurabh Sonwani, 2016) After the lockdown of city traffic, personnel flow control became the most 

important aspect. 

The impact of poor air quality on people’s health and its consequences over time has been one of the key issues 

in recent years and has been the subject which has garnered great attention in scientific studies. Every year, air 

pollution causes serious health issues, and a large number of people die due to the consequences of air pollution. 

In 2017, air pollution caused about 4.9 million deaths globally, with developing countries suffering the most 

(Global Burden of Disease Collaborative Network, 2018).  It is estimated that 8.8 million people worldwide die 

prematurely due to air pollution; this causes an average reduction of 2.9 years in life expectancy (Lelieveld et 

al., 2020). The WHO (World Health Organization, 2018) estimates that about 7 million people die each year 

from exposure to PM2.5 particles, which enter directly into the respiratory system and are deposited in the lung 

region causing serious diseases such as, lung cancer, chronic obstructive pulmonary disease, stroke, heart 

disease and respiratory tract infections such as pneumonia. 

Air pollutants include ozone (O3), airborne lead (Pb), carbon monoxide (CO), sulphur oxides (SOx), and 

nitrogen oxides (NOx) (Sweileh et al. 2018). Ozone (O3) is present in the troposphere, as well as in the 

stratosphere. Tropospheric ozone is formed from chemical reactions between nitrogen oxides (NOx) obtained 

from fossil fuel burning sources like power plants and automobiles and volatile organic compounds (VOCs) 

from gasoline and solvents, this reaction occurs in the presence of sunlight in which free oxygen radicals 

combine with oxygen molecules. Tropospheric ozone is both a greenhouse gas and air pollutant and it causes 

respiratory diseases such as dyspnea, upper airway irritation, coughing and chest tightness (Chen et al. 2007a). 

Stratospheric ozone, which is about 90% of the ozone in the atmosphere, acts as a protective shield from 

ultraviolet radiation from the sun stroke because it has ability to absorb it (Langematz 2019). Exposure to 

nitrogen dioxide (NO2) and sulphur dioxide (SO2) causes mild respiratory diseases like dyspnea, homptysis, 

cough, and sometimes can be fatal depending on the level of exposure (Chen et al. 2007b). 

Although there is dearth of information about air quality in Africa, but according to a report by UNICEF, the 

number of deaths resulting from air pollution in Africa has increased by 57% in less than three decades which 

causes a GDP loss of more than $215bn annually (UNICEF, 2019). The report also suggests that pollution from 

industrial sources and motor vehicles have caused high mortality rates in Nigeria and South Africa while 

emissions from burning biomass and poor air quality due to dust storms increase the number of premature 

deaths in West and Central Africa. 

According to Marais et al. (2014), air pollution in Nigeria is a result of incomplete combustion of oil by  

inefficient vehicles, bad road networks, high emissions of non-methane volatile organic compounds 

(NMVOCs), gas flaring in the Niger Delta region, illegal oil refining, gas leakage, pipeline explosions, 

carcinogenic polycyclic aromatic hydrocarbon (PAH) concentrations, diesel-powered back-up generators/plants, 

kerosene, and fuel wood. Furthermore, Aliyu et al. (2019) concluded that vehicular traffic contributed mostly to 

observed pollution measurements in Kaduna, a city in Northern Nigeria and that to better understand the source, 

role and limit the effect of pollution, there is the need to adequately account for air pollution caused by 

anthropogenic activities. 

In reference to COVID-19 pandemic, numerous studies have reported a significant reduction of air pollution 

during the lockdown (Dantas et al., 2020; Tobías et al., 2020). Levels of air pollutants, such as NO2 and carbon 

dioxide (CO2) emissions dropped significantly due to the suspension of industrial and vehicle operations 

worldwide (Pei et al., 2020). Furthermore, due to the drop in fossil fuel consumption, air pollution has also 

dropped drastically in several countries, such as China, Italy, the USA, and India (Paital, 2020). In the USA, 

carbon emissions also dropped around 40% during lockdown due to lower traffic (Paital, 2020) while Dantas et 

al. (2020) reported that carbon monoxide (CO), NO2, and ‘particulate matter with a diameter small or equal to 

10 μm’ (PM10) decreased significantly during the global shutdown, and ozone (O3) levels increased due to 

reduction in NO2.  NO2 levels in major Indian cities such as Ahmedabad, Mumbai, and Pune decreased 

between 40 and 50% at the time of lockdown (Wright, 2020).  

There was an expected drop by 390 million tonnes in CO2 level in Europe due to lockdown (Paital, 2020). 

Additionally, Dantas et al. (2020) and Tobías et al. (2020) found that NO2 and black carbon (BC) reduced by 
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50% during the lockdown period, while PM10 was reduced to some extent. Conversely, the level of O3 was 

increased by more than 50% during lockdown in Barcelona. Also, NO2, and BC declined between 45 and 51% 

in Barcelona,  (Tobías et al., 2020). In the context of Malaysia, Abdullah et al. (2020) found that the movement 

control order had a significant influence on the reduction of PM2.5. Muhammad et al. (2020) also found that the 

lockdown resulted in a 30% drop in air pollution while mobility was restrained by approximately 90%. 

Mahato et al. (2020) showed that during lockdown, the air quality in Delhi, India significantly improved. 

Reporting a maximum reduction (<50%) in the NO2 emission during the lockdown compared to the pre 

lockdown phase while the partial and total lockdown enforced by the Italian government in the Metropolitan 

City of Milan due to COVID-19 caused a reduction in the air pollutants caused by vehicular traffic 

(Collivignarelli et al., 2020). The air quality index (AQI) according to Sharma et al. (2020b) reduced in all parts 

of Western India during the COVID-19 lockdown period when compared with pre-COVID-19 years. Reduction 

in air pollution due to COVID-19 lockdown has also been reported in many countries around the globe like in 

Kazakhstan (Kerimray et al. 2020), Brazil (Krecl et al. 2020), the USA (Shakoor et al. 2020), Ecuador 

(Zambrano-Monserrate and Ruano 2020), and Morocco (Otmani et al. 2020). According to Yunus et al. 2020, 

the lockdown has been associated with better water quality in Vembanad Lake, India and Venice (Braga et al. 

2020). However, Wang et al. (2020) showed that reduction in anthropogenic activities did not translate to 

cleaner air for several locations in China. ZambranoMonserrate et al. (2020) also found that COVID-19 had the 

negative effect of on the environment which includes increase in domestic waste generation and reduction in 

waste recycling. 

In two of the highly populated and industrious cities in Nigeria (Lagos and Kaduna), it has been reported that 

compared with historical mean values, NO2 levels increased marginally by 0.3% and 12% respectively. 

However, in the city of Port Harcourt, another highly populated city, a decrease of 1.1% and 215.5% in NO2 and 

SO2 levels respectively (Fuwape et al., 2020). According to the Lagos state environmental protection agency 

(LASEPA), concentrations of certain pollutants, PM10, PM2.5, during the lockdown reduced when compared to 

business-as-usual in different regions of Lagos State which reflected the impact of restrictions on emissions 

(LASEPA, 2020). 

This study focuses on air quality during the first phase of the lockdown in Ilaro, Ogun state Nigeria. Many 

studies have shown that pollution levels decreased during the lockdown and air quality improved significantly 

and in the current study we try to find out if this also holds true for Ilaro, Nigeria.  

Methodology 

 Air quality index data and concentration of air pollutants were taken from the Plume® Air Quality application. 

This application relies on a mixture of real-time air quality measurements taken from 12,000 monitoring 

stations, and global atmospheric, urban and weather data. This application already predicts pollution levels 

across cities in many countries. The Air quality index (AQI), concentration of air pollutants such as NO2, CO2, 

O3 PM2.5 and PM 10 were monitored and recorded over a period of 35 days between March 31 and May 4 

2020.The daily AQI and evolution of air pollutants during the lockdown were compared with the annual average 

for the year 2020 

Ilaro (6.8953
0
 N, 3.0126

0
 E), is a town in western Ogun state, western Nigeria.  The town was established o=in 

the 18
th

 century as the capital and chief trade centre of the Egbado people (a subgroup of the Yoruba people). It 

is about 50Km from Abeokuta which is the Ogun state capital and about 100Km from Ikeja, the capital of Lagos 

state. Ilaro is moderately populated rural – urban area with a population of about sixty thousand. The daily 

temperature in Ilaro ranges from between an average of 23
0
C to a maximum of 34.2

0
C. There are deposits of 

limestone used in the manufacture of cement by a cement plant and also deposits of phosphates in Ilaro vicinity. 
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Results and Discussion 

Table 1: mean values of AQI and Air pollutants between 31 March and 4 May, 2020 

               

DATE 

AQI(24–hr 

average, 

μg/m
3
 

NO2(24–hr 

 Average, 

                 μg/m
3
) 

PM2.5(1–

hr average, 

μg/m
3
) 

PM10(1–hr  

average,  

μg/m
3
) 

O3(24hr 

average

,μg/m3) 

31-Mar 11 2 0 0              11 

01-Apr 11 2 0 0              11 

02-Apr 11 3 0 1              11 

03-Apr 11 3 0 1              11 

04-Apr 11 5 0 0              11 

05-Apr 16 2 0 0              16 

06-Apr 14 6 0 1              14 

07-Apr 15           3 0 0              15 

08-Apr 13 1 0 0              13 

09-Apr 9 3 0 0                9 

10-Apr 37 5 37 37              24 

11-Apr 9 9 0 0                8 

12-Apr 13 2 0 0              13 

13-Apr 10 5 0 0              10 

14-Apr 10 3 0 0              10 

15-Apr 14 2 0 0              14 

16-Apr            14 2 0 0              14 

17-Apr 14 1 0 0              14 

18-Apr 15 3 0 0              15 

19-Apr 14 3 0 0              14 

20-Apr 20 6 0 0             19 

21-Apr 36 3 0 3             36 

22-Apr 22 9 0 0             11 

23-Apr 9 7 0 0               9 

24-Apr 9 7 0 0               9 

25-Apr 16 4 0 0             16 

26-Apr 22 4 0 0             22 

27-Apr 11 5 0 0              11 

28-Apr 14 3 0 0             14 

29-Apr 10 3 0 0              10 

30-Apr 8 7 0 0                8 

01-May 8 7 0 0                8 

02-May 10 3 0 0              10 

03-May 10 9 0 0              10 

04-May 13 6 2 7              13 
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 Fig 1: Graph showing daily variations in AQI during lockdown    

 

 

        

Fig 2: Graph showing changes in Ozone concentration during lockdown 
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Fig 3: Graph showing changes in NO2 concentration during lockdown 

A considerable reduction in AQI was observed during the window period of lockdown (Sharma et al. (2020). 

Just after 1 day of the commencement of lockdown (i.e. 31st of March) there was improvement in air quality. 

Only on the 4th day of lockdown (March 27th) concentrations of PM10 and PM2.5 have come within the 

permissible limit and there is an about 51% reduction in AQI. During the entire 3 week of lockdown, about 43% 

decrease in AQI was observed compared to the first three week of March this year.  

 Compared with the conditions before the control measures, the O3 concentration increased significantly. This 

may be related to the change in the primary pollutant concentration and meteorological conditions. In addition, 

O3 lasts longer in cold weather, which may contribute to its accumulation (Zhang et al., 2016). Slight increase in 

O3 concentration is primarily due to the decrease in the concentration of NO2 and particulate matter. 

Social lockdowns in many countries have some surprising side effects as evidenced by the reduced Nitrogen 

dioxide (NO₂) emissions. Although NO2 is one of the precursors of O3, NO2 reduction has a negative effect on 

the O3 concentration. Therefore, the generation of secondary pollutants is affected by multiple factors, and its 

governance is not only related to emission reductions. Meteorological elements play significant roles in air 

pollution formation, transport, deposition and transformation (Das and Paital, 2020; Paital et al., 2020). 

Many environmental indices such as lowering NO2 and CO2 emissions and reduction in particulate matters in air 

as a result of less human activities have led to clean air and pollution free water in many countries. Traffic 

pollution produces nitrogen monoxide (NO), carbon monoxide (CO), carbon dioxide (CO2), diesel-exhaust 

particles, and ozone (O3), nitrogen dioxide (NO2), secondary aerosols formed through physical and chemical 

processes, and pollutants that arise from brake wear, tire wear and re-suspended particles (e.g., trace metals) 

(Beckerman et al., 2008; Guo et al., 2020). 

Air pollution is a complex problem linked to multiple factors. The reduction in pollutant discharge will improve 

air quality, but it may also bring new problems. The generation mechanism of secondary pollutants should be 

investigated to provide a more comprehensive scientific basis for formulating pollution prevention and control 

policies. 

The study reported has only highlighted the changes in air quality during the lockdown period. However, in 

order to implement short term (2–4 day) lockdown as an alternative policy measure for pollution reduction, its 

effect on economy need to be study rigorously. Because cost effectiveness will be one of the key issues to the 

policymakers while deciding such control measures.  

There are quite few other studies concerning changes in air quality during the lockdown amid SARS-CoV-2 

epidemic with special reference to many areas throughout the globe. Therefore, the result outlined in the present 

was not an isolated one as improvement of air quality due to lockdown is also evident throughout the world. In 

the present article the effect of lockdown (since the third week of March 2020) imposed in order to restrict the 
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rapid spread of COVID-19 pandemic in Ilaro has been assessed based on Air Quality Index and concentration of 

four major pollutants. 

Conclusion 

This paper provides evidence-based insight into improvement of air quality and environment during the Covid - 

19 lockdown. Our results show that the air quality in Ilaro improved significantly during the COVID-19 

lockdown, with concentrations of pollutants, except O3, dropping to some extent with the largest decrease in 

NO2. The significant increase in the O3 concentration may be related to the changes in NO2, VOCs, and PM 2.5. 

Air pollution is a clear danger that cannot be avoided, especially in major cities. There is the urgent need to 

create policies, take decisive actions, and educate the general public for the reduction of air pollution in our 

cities. This present study did not consider particulate matter, specific source attribution, and direct impact on 

health. Further studies considering particulate matter, volatile organic compounds, and other gases should be 

considered for the region. 
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