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Abstract 

In Nigeria, rapid urbaniza�on and industrializa�on have led to increased air pollu�on in 

major states, raising significant public health concerns. While some studies have monitored 

air quality in different states, a long-term comparison of air quality between states has yet 

to be undertaken. This study aims to conduct a compara�ve assessment of air quality in 

Lagos and Kano States. The study u�lized data from the Sen�nel-5 Precursor (S5P) mission, 

a satellite instrument designed to assess air quality. Data on nitrogen dioxide (NO₂), carbon 

monoxide (CO), and aerosols for Kano and Lagos were extracted using JavaScript in Google 

Earth Engine, covering the period from 2019 - 2023. Data analysis was conducted using the 

Sta�s�cal Package for the Social Sciences (SPSS). The Mann-Whitney U test was employed 

to determine the sta�s�cal significance of pollutant levels between the two states, and map 

visualiza�ons were created using ArcGIS 10.7.1. The findings reveal significant differences 

in NO₂, CO, and aerosol concentra�ons between Lagos and Kano. Lagos consistently shows 

higher levels of NO₂ and CO, largely due to its dense popula�on, industrial ac�vi�es, and 

vehicular emissions. In contrast, Kano exhibits higher aerosol concentra�ons, likely 

influenced by its proximity to the Sahara Desert. Given the public health implica�ons of NO₂, 

CO, and aerosols, there is an urgent need for policies addressing air pollu�on, par�cularly 

in highly urbanized areas. This research recommends the development of ground-based 

monitoring sta�ons across various urban areas in Nigeria to complement satellite remote 

sensing data. Integra�ng satellite-based and ground-based observa�ons will enhance air 

quality assessments and inform policy decisions aimed at mi�ga�ng air pollu�on and 

improving public health. 
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Introduction 

Air quality has become a significant 

global concern due to the harmful effects 

of air pollution on human health, 

ecosystems, and the climate (Manisalidis 

et al., 2020; Arshad et al., 2024). Air 

pollution is primarily caused by the 

release of harmful gases and particulate 

matter from both natural and 

anthropogenic sources, with industrial 

activities, vehicle emissions, and energy 

production, particularly from fossil fuel 

combustion being key contributors (Li, 

2020; Munsif et al., 2021). These 
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processes emit a range of pollutants, 

including particulate matter, sulfur 

dioxide (SO2), nitrogen oxides, and 

carbon monoxide (CO), which pose 

serious risks to public health and the 

environment (Latza et al., 2009; Ghorani-

Azam et al., 2016; Khalaf et al., 2024; 

Arshad et al., 2024; Savioli et al., 2024). 

Globally, air pollution accounts for 

approximately 4.2 million deaths 

annually, making it the most significant 

environmental health risk (Melville-Rea, 

2020). 

In Nigeria, rapid urbanization and 

industrialization have intensified air 

pollution levels, particularly in major 

states like Lagos and Kano, resulting in 

escalating public health challenges 

(Nyakuma et al., 2022). Lagos, the 

country's commercial hub, and Kano, the 

largest state in northern Nigeria, are not 

only vital economic centres but also 

environmental hotspots burdened by high 

levels of air pollution due to increased 

industrial activities, vehicular emissions, 

and population growth (Croitoru et al., 

2020). These states’ expansion 

underscores the urgent need for a 

comparative assessment of their air 

quality, which could inform more 

effective mitigation strategies. 

Satellite-based remote sensing has 

emerged as an invaluable tool for 

monitoring air quality across large areas, 

offering advantages over traditional 

ground-based systems (Okoduwa and 

Amaechi, 2023; Chandra and Singh, 

2023). The S5P satellite, launched by the 

European Space Agency, provides high-

resolution data on atmospheric pollutants 

such as NO₂, CO, and aerosols, enabling 

comprehensive air quality monitoring. By 

leveraging this technology, this study 

aims to assess and compare air quality in 

Lagos and Kano from 2019 - 2023, a 

period marked by significant global 

events, including the COVID-19 

pandemic. The pandemic’s lockdown 

measures and subsequent reduction in 

industrial and vehicular emissions offer a 

unique opportunity to analyze shifts in 

urban air quality. 

Despite growing awareness of the 

public health threats posed by air pollution 

in Nigeria, there is a notable lack of 

comprehensive studies comparing air 

quality in its two largest states over an 

extended period. This study seeks to fill 

that gap by identifying spatial and 

temporal patterns of air pollution in Lagos 

and Kano. Such insights are crucial for 

developing targeted policies to mitigate 

pollution and protect public health. 

Ultimately, this research will provide 

critical information on air quality 

dynamics in Nigeria's most populous 

states, supporting policy decisions aimed 

at reducing pollution levels. The use of 

S5P satellite data, with its high-resolution, 

consistent coverage, allows for a more 

precise comparison of air quality between 

Lagos and Kano, offering an in-depth 

understanding of pollution distribution 

and long-term trends. NO₂, CO, and 

aerosols were selected for this study due 

to their contribution to urban air pollution 

and their direct impact on human health. 

The findings from this study will be 

instrumental in shaping future strategies 

for air quality management and public 

health protection in urban areas. 

Study Area 

Lagos 

Lagos State (Figure 1a) is situated on 

the Gulf of Guinea coast in southwestern 

Nigeria, it lies between latitudes 6° and 

7°N and longitudes 3° and 4°E. The state's 

climate is tropical, remaining hot 

throughout the year, with a dry season 

from November to March and a rainy 
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season from April to October. Humidity is 

high year-round, particularly during the 

rainy season, with substantial rainfall from 

May to July. The hottest temperatures 

occur during the dry season. In 2016, the 

National Population Commission reported 

Lagos to have a population count of 

12,550,598, which grew to 15,946,000 by 

2023 (Macrotrends, 2023). Covering an 

area of 1,171.28 square kilometers, it is 

the most densely populated metropolis in 

Nigeria and across Africa (Auwalu et al., 

2023). As Nigeria’s most populous and 

economically significant state, Lagos is 

known for its extensive industrial and 

commercial activities, with high 

concentrations of industries in areas like 

Apapa, Ikeja, and Oshodi-Isolo. These 

regions host a mix of manufacturing, 

transportation, oil and gas, and 

construction industries, making Lagos a 

key driver of Nigeria’s economic output 

(Komolafemo et al., 2024). 

The high population density of Lagos, 

estimated at over 21 million residents, 

contributes significantly to vehicle 

emissions due to the dense traffic network 

(Komolafemo et al., 2024). The 

combination of intense industrial 

activities and high vehicular emissions 

results in elevated levels of air pollutants, 

especially in areas with dense industrial 

and residential clusters. With its high 

population density and rapid urbanization 

(Auwalu et al., 2023), Lagos presents a 

unique urban environment, making it an 

ideal focus for a comparative assessment 

of air quality. 

Kano 

Kano State (Figure 1b), located in 

northern Nigeria and bordered by Katsina, 

Jigawa, Bauchi, and Kaduna States, lies 

between latitudes 11° and 13°N and 

longitudes 8° and 11°E. Covering 

approximately 20,131 square kilometers, 

Kano is one of Nigeria’s largest states. 

Kano State was selected for this study due 

to its strategic importance and 

significance within northern Nigeria, as 

well as its large population and rapid 

urbanization. The state’s population is 

estimated at approximately 4.4 million as 

of 2024 (Macrotrends, 2024). Kano 

experiences a wet season from May to 

October, followed by a dry season from 

November to April (Dankani, 2013). 

Annual precipitation varies between the 

northern and southern regions, ranging 

from 800 mm to 1100 mm (Nabegu, 

2014). The city’s average yearly 

temperature is around 26°C (Nwagbara, 

2015). Kano's urban structure has evolved 

over the centuries due to 21st-century 

industrialization and economic 

development, with rapid urban expansion 

extending from the central, densely settled 

areas to the peripheries of the urban center 

(Mohammed et al., 2014).
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Fig. 1: Map showing Lagos State and Kano State 

 

Materials and Methods 

Data Type/Data Source 

This study utilized Sentinel-5 

Precursor (S5P), a mission instrument that 

collects data that can be used to assess air 

quality (Amaechi et al., 2024). S5P is a 

single satellite mission (Lorente et al., 

2019). A passive sun backscatter imaging 

spectrometer included in S5P, the 

TROPOspheric Monitoring Instrument, or 
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TROPOMI, is capable of acquiring 8-band 

imagery, spanning a variety of spectral 

domains from ultra-violet (UV) and 

visible to near-infrared (NIR) and 

shortwave infrared (SWIR) (Ialongo et al., 

2020). With a higher spatial resolution of 

7 × 3.5 km2 (along and across tracks) 

(Vîrghileanu et al., 2020), S5P presents a 

good opportunity for air quality research 

and is appropriate for monitoring 

atmospheric pollution (Ialongo et al., 

2020). The dataset used for this study is 

presented in Table 1. 

 

Table 1: Dataset for analysis of NO2, CO, and Aerosols   

Data Collection 

Data on NO2, CO, and aerosol levels 

for Kano and Lagos were extracted using 

JavaScript coding on Google Earth Engine 

(GEE) platform from the period from 

2019 - 2023. Monthly mean values from 

2019 – 2023 for NO2, CO, and aerosol 

concentrations for each city were 

extracted, resulting in two datasets for 

comparison. To compare the NO2, CO, 

and aerosol levels between Kano and 

Lagos, the Mann-Whitney U test 

(MacFarland et al., 2016) was employed. 

Map visualization was performed using 

ArcGIS 10.7.1 software. Figure 3 shows 

the research methodology flowchart.  

Data Analysis  

The Mann-Whitney U test provides a 

robust method for assessing differences in 

air pollution between the two cities (Bodor 

et al., 2023). The test ranks all the data 

points from both groups together and then 

compares the sum of ranks between the 

groups. This allows for an assessment of 

whether one group tends to have higher or 

lower values than the other. 

The result obtained revealed the 

following. 

• Mann-Whitney U values: which 

represent the test statistic calculated 

for the comparison between the two 

groups (cities) for each year and 

variable. 

• Z: The Z-score associated with the U 

statistic, indicating how far the result 

deviates from the null hypothesis (no 

difference between the cities). 

• Asymp. Sig. (2-tailed): This is the p-

value associated with the test. It 

indicates whether the difference 

between the two cities for each 

pollutant and year is statistically 

significant. A p-value below 0.05 was 

considered significant. 

• Exact Sig. [2(1-tailed Sig.)]: This is 

the exact p-value, which is more 

accurate and confirms the 

significance of the results. 

Parameter 

Analyzed 

Image Collection Band Used Unit 

NO2 COPERNICUS/S5P/NRTI/L3_NO2 NO2 column number 

density 

mol/m² 

CO COPERNICUS/S5P/NRTI/L3_CO CO column number 

density 

mol/m² 

Aerosols COPERNICUS/S5P/OFFL/L3_AER_AI Absorbing aerosol 

index 

- 
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Results and Discussion 

Spatial Distribution of NO2 in Kano and 

Lagos State  

For Kano State (Figures 3–7), NO₂ 

concentrations are noticeably higher in the 

metropolitan areas of Tarauni, Kano 

Municipal, Gwale, Dala, Kumbotso, 

Fagge, Ungogo, and Nassarawa. In 

contrast, lower NO₂ levels are observed in 

less urbanized areas, such as Ajingi, 

Albasu, Bagwai, Bebeji, Bichi, Bunkure, 

Dambatta, Dawakin Kudu, Dawakin Tofa, 

Gabasawa, Doguwa, Garko, Garun 

Mallam, Gaya, Gezawa, Gwarzo, Kabo, 

Karaye, Kibiya, Kiru, Kunchi, Kura, 

Madobi, Makoda, Minjibir, Rano, Rimin 

Gado, Rogo, Shanono, Sumaila, Takai, 

Tofa, Tsanyawa, Tudun Wada, Warawa, 

and Wudil. 

For Lagos State (Figures 8 – 12), it is 

evident that NO2 concentrations are higher 

in the metropolitan areas of Agege, 

Alimosho, Apapa, Ifako-Ijaye, Ikeja, 

Mushin, Oshodi-Isolo, Somolu, Lagos 

Island, Lagos Mainland, Surulere, 

Ajeromi-Ifelodun. In contrast, lower NO2 

levels were recorded in the other areas 

such as Eti-Osa, Ojo, Amuwo-Odofin, 

Badagry, Ikorodu, Ibeju-Lekki, and Epe. 

The annual mean trend for Kano and 

Lagos States are shown in in Figures 13 

and 14. The elevated NO₂ levels in the 

metropolitan areas are likely linked to 

higher industrial and vehicular activity, as 

these zones host a greater concentration of 

factories and experience dense vehicular 

traffic, both of which are significant NO₂ 

emission sources. Population density and 

urban infrastructure may also contribute to 

this spatial pattern, indicating that both 

anthropogenic emissions and urban 

planning factors play a role in shaping the 

distribution of air pollution. 
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Fig. 3: NO2 concentration in Kano for the year 2019 

 
Fig. 4: NO2 concentration in Kano for the year 2020 

 
Fig. 5: NO2 concentration in Kano for the year 2021 
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Spatial Distribution of CO in Kano and 

Lagos State 

For Kano (Figure 15 – 19), it is evident 

that CO concentrations are higher in the 

metropolitan areas (Tarauni, Kano 

Municipal, Gwale, Dala, Kumbotso, 

Fagge, Ungogo, and Nassarawa). Higher 

concentrations were also recorded in the 

south, southwest, and southeast. In 

contrast, CO levels were very low in the 

northern part of the state. Areas that show 

very low concentrations of CO are 

Bagwai, Bichi, Dambatta, Dawakin 

Gabasawa, Kunchi, Makoda, Shanono, 

and Tsanyawa. For Lagos State (Figures 

20 – 24), it is evident that CO 

concentrations are higher in the 

metropolitan areas of Agege, Alimosho, 

Apapa, Ifako-Ijaye, Ikeja, Mushin, 

Oshodi-Isolo, Somolu, Lagos Island, 

Lagos Mainland, Surulere, Ajeromi-

Ifelodun, Ojo, Amuwo-Odofin, and 

Ikorodu. In contrast, lower CO 

concentrations were recorded in areas 

such as Eti-Osa, Badagry, Ibeju-Lekki, 

and Epe. Figures 25 and 26 show the trend 

of CO from 2019 – 2023 in Kano and 

Lagos States.

 
Fig. 15: CO concentration in Kano for the year 2019 

 
Fig. 16: CO concentration in Kano for the year 2020 
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Spatial Distribution of Aerosol in Kano 

and Lagos State 

For Kano State (Figure 27 – 31), it is 

evident that aerosol concentrations are 

higher in the metropolitan areas. Aerosol 

also shows high concentration in the 

north, west, and eastern parts of Kano. 

Lower aerosol levels were recorded in the 

southern part (Doguw, Sumaila, and 

Tudun Wada). For Lagos State (Figures 

32 – 36), it is evident that aerosol 

concentrations are higher in the 

metropolitan areas of Agege, Alimosho, 

Oshodi-Isolo, Somolu, Kosefe, Ikeja, 

Ifako-Ijaye, while other areas recorded 

low aerosol concentration. Figures 37 and 

38 show the trend of aerosols from 2019 – 

2023 in Kano and Lagos States. 
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Fig. 37: Annual mean trend of aerosol in Kano State (2019 – 2023) 

 

 
Fig. 38: Annual mean trend of aerosol in Lagos State (2019 – 2023) 

 

Descriptive Analysis 

Table 2 shows the descriptive statistics 

of air quality for Kano and Lagos States. 

From 2019 – 2023, Lagos State recorded 

the highest concentration of NO₂ 

compared to Kano. In Kano State, NO₂ 

concentrations show a gradual increase 

from 2019 to 2023, with mean values 

rising from 0.000056 in 2019 to 0.000062 

in 2023. In Lagos State, NO₂ 

concentrations show an initial increase 

from 2019 to 2021 but then decline in 

2022 and 2023. This variation indicates 

that while there was an upward trend in the 

earlier years, recent years have seen a 

reduction in NO₂ levels. This trend 

contrasts with Kano State, which shows a 

more consistent increase in NO₂ 

concentrations over the same period. 

From 2019 – 2023, Lagos State 

recorded the highest concentration of CO 

compared to Kano State. Kano State 

shows a relatively stable trend in CO 

concentrations, with slight fluctuations. 
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The mean value increased slightly from 

0.037 in 2019 to 0.038 in 2020 but then 

decreased back to 0.036 in 2022 and 2023. 

Lagos State shows a more variable trend 

in CO concentrations compared to Kano 

State. The mean value increased from 

0.051 in 2019 to 0.055 in 2020, then 

decreased to 0.053 in 2021, and further 

declined to 0.052 in 2022, with a final 

drop to 0.050 in 2023. This analysis 

highlights that while Kano State maintains 

relatively stable CO levels, Lagos State 

exhibits greater variability in CO 

concentrations, which may be influenced 

by different environmental or 

anthropogenic factors. 

Kano State shows significant 

fluctuations in aerosol concentrations, 

with mean values ranging from -0.366 in 

2019 to 0.571 in 2023. The standard 

deviation is relatively high, indicating 

considerable variability. In contrast, 

Lagos State's aerosol levels are 

consistently negative and less variable, 

with mean values ranging from -0.680 in 

2019 to 0.079 in 2023. This suggests that 

Lagos experiences less variation in 

aerosol concentrations compared to Kano.

 

Table 2: Descriptive Statistics extracted from the NO2, CO, and Aerosol maps (2019 – 2023) 
 Kano State 

N02 (2019-2023) 

 Lagos State 

N02 (2019-2023) 

Year Min Max Mean Std dev  Min Max Mean Std dev 

2019 0.0000501 0.0000804 0.000056 0.000033  0.0000492 0.000113 0.000074 0.000016 

2020 0.000049 0.000079 0.000055 0.0000033  0.0000513 0.000116 0.000076 0.000018 

2021 0.000054 0.000095 0.000061 0.0000042  0.000056 0.00014 0.000079 0.000019 

2022 0.000053 0.00009 0.000060 0.0000040  0.0000542 0.000129 0.000071 0.000016 

2023 0.000055 0.000092 0.000062 0.0000040  0.0000523 0.000121 0.000069 0.000016 

 CO (2019-2023)  CO (2019-2023) 

Year Min Max Mean Std dev  Min Max Mean Std dev 

2019 0.035 0.039 0.037 0.00072  0.047 0.055 0.051 0.0016 

2020 0.036 0.040 0.038 0.00083  0.051 0.058 0.055 0.0014 

2021 0.035 0.040 0.037 0.00085  0.049 0.058 0.053 0.0015 

2022 0.034 0.039 0.036 0.00093  0.049 0.056 0.052 0.0012 

2023 0.034 0.039 0.036 0.00072  0.047 0.053 0.050 0.0012 

 Aerosols  (2019-2023)  Aerosols  (2019-2023) 

Year Min Max Mean Std dev  Min Max Mean Std dev 

2019 -0.746 -0.066 -0.366 0.11  -0.909 -0.334 -0.680 0.12 

2020 -0.914 -0.208 -0.516 0.11  -0.987 -0.406 -0.771 0.13 

2021 -0.496 0.261 -0.042 0.12  -0.757 -0.215 -0.511 0.113 

2022 0.174 0.887 0.601 0.12  -0.037 0.404 0.143 0.100 

2023 0.144 0.848 0.571 0.11  -0.153 0.370 0.079 0.107 

 

Comparative Assessment Between Kano 

and Lagos State 

Table 3 presents the Mann-Whitney U 

test for all pollutants from 2019 – 2023 

between Kano and Lagos States. The 

results review that for the years 2019-

2023, the p-values (Asymp. Sig. and Exact 

Sig.) for NO2 are all below 0.05, 

indicating statistically significant 

differences between Kano and Lagos for 

NO2 levels in each year. This suggests that 

the NO2 levels in these cities differ 

significantly. 

Similar to NO2, the p-values for CO 

from 2019 to 2023 are below 0.05, 

indicating statistically significant 
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differences between the two cities for each 

year. This means that CO levels also vary 

significantly between Kano and Lagos. 

The p-values for Aerosol in 2020, 

2021, and 2023 are below 0.05, indicating 

significant differences between the two 

cities in those years. However, in 2019 

and 2022, the p-values are above 0.05 

(0.149 and 0.248), suggesting that the 

differences in aerosol levels between 

Kano and Lagos for those years are not 

statistically significant. 

NO2 and CO levels consistently show 

significant differences between Kano and 

Lagos across all years. For Aerosol, 

significant differences are present in 2021 

and 2023, but not in 2019, 2020, and 2022. 

These results could indicate variations in 

pollution sources, meteorological 

conditions, or other environmental factors 

between the two cities. It could also reflect 

the impact of local policies or 

interventions aimed at controlling air 

pollution. 
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Table 3: Mann-Whitney U test statistics for comparative assessment 

Test Statistics b 

 NO2 

2019 

NO2 

2020 

NO2 

2021 

NO2 

2022 

NO2 

2023 

CO 

2019 

C0 

2020 

CO 

2021 

C0 

2022 

C0 

2023 

Aerosol 

2019 

Aerosol 

2020 

Aerosol 

2021 

Aerosol 

2022 

Aerosol 

2023 

Mann-Whitney U 25 16.5 27 24.5 36 25.5 20.5 11 15 17.5 47 52 37 43 32 

Z -2.715 -3.21 -2.6 -2.8 -2.1 -2.69 -2.98 -3.5 -3.29 -3.15 -1.44 -1.155 -2.021 -1.674 -2.309 

Asymp. Sig. (2-

tailed) 

 

0.007 

 

0.001 

 

0.01 

 

0.01 

 

0.04 

 

0.007 

 

0.003 

 

0.000 

 

0.001 

 

0.002 

 

0.149 

 

0.248 

 

0.043 

 

0.094 

 

0.021 

 

Exact Sig. [2*(1-

tailed Sig.)] 

 

.006a 

 

.001a 

 

.008a 

 

.005a 

 

.039a 

 

.006a 

 

.002a 

 

.000a 

 

.000a 

 

.001a 

 

.160a 

 

.266a 

 

.045a 

 

.101a 

 

.020a 

a. Not corrected for ties. b. Grouping Variable: Cities (Kano and Lagos) 
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The comparative assessment of NO₂, 

CO, and aerosols in Lagos and Kano over 

the period 2019-2023 highlights 

significant spatial and temporal variations. 

The data reveal that NO₂ concentrations 

have been consistently higher in Lagos 

compared to Kano, particularly in 

metropolitan areas like Ikeja, Agege, and 

Lagos Mainland. This trend is attributable 

to the higher population density, increased 

vehicular traffic, and industrial activities 

in Lagos, which have been well-

documented as major sources of nitrogen 

oxides (Tang et al., 2024; Amaechi et al., 

2024). Conversely, while Kano has also 

experienced rising NO₂ levels, the 

increase is more gradual and concentrated 

in the most urbanized areas with 

significant industrial activity, such as 

Tarauni and Kano Municipal.  

These findings underscore the urgent 

need for stringent air quality regulations in 

Lagos, where the health risks associated 

with prolonged exposure to high NO₂ 

levels are particularly acute. Studies have 

linked elevated NO₂ concentrations to an 

increased risk of respiratory diseases, 

including asthma and bronchitis (Omidi et 

al., 2016; Song et al., 2023; Wang et al., 

2023; Wang et al., 2024; Manisalidis et 

al., 2020). Therefore, enhancing emission 

controls, particularly in high-traffic and 

industrial zones, is critical to mitigating 

these risks. CO levels have shown 

significant variability between the two 

cities. Lagos, with its denser traffic and 

industrial base, exhibits higher CO 

concentrations, particularly in the early 

years of the study period. However, there 

is a noticeable decline in CO levels in 

Lagos from 2021 onwards, which could be 

linked to the implementation of certain 

environmental policies (Amaechi et al., 

2024) or the impact of COVID-19 

lockdown measures, which temporarily 

reduced vehicular and industrial 

emissions (Amaechi et al., 2024). 

Kano, on the other hand, has 

maintained relatively stable CO levels, 

with less pronounced fluctuations. This 

stability could be due to the lesser degree 

of industrialization and lower traffic 

volumes compared to Lagos. 

Nevertheless, the health implications of 

sustained CO exposure, such as 

cardiovascular and neurological disorders 

(Quinn et al., 2009; Kinoshita et al., 

2020), necessitate continued monitoring 

and the adoption of cleaner technologies 

in both cities. 

Aerosol concentrations are notably 

higher in Kano compared to Lagos, 

especially in metropolitan areas like 

Tarauni, Kano Municipal, and Gwale. 

This trend is concerning, given that 

aerosols, particularly fine particulate 

matter, are strongly associated with severe 

health outcomes, including lung cancer 

and heart disease (Kusumawardani et al., 

2023). The higher aerosol levels in Kano 

may be attributed to industrial activities, 

population density, and geographical 

factors that influence pollutant dispersion. 

For instance, Kano is closer to the Sahara 

Desert, which can contribute to higher 

dust and particulate matter in the 

atmosphere. Wind from the desert can 

carry a significant amount of dust, leading 

to elevated aerosol levels in Kano 

compared to Lagos. It has been reported 

that vegetation can influence the increase 

or decrease of aerosols (Zhang et al., 

2022; Shafiev and Nazarov, 2023).  

Unlike Kano state, aerosols were 

mostly concentrated in urban regions in 

Lagos State. Lagos being the most densely 

populated urban area in Nigeria contains a 

vast number of vehicles on the road, which 

can contribute to the high level of aerosols 

in urban areas. Lagos being s commercial 
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hub contains numerous factories and 

industries located within the city. 

Industrial processes often emit aerosols 

into the atmosphere. In addition, the 

metropolitan area of Lagos generally has 

less vegetation compared to rural areas, 

which means there are fewer natural 

mechanisms (trees and plants) to filter out 

particulate matter from the air. This can 

lead to a buildup of aerosols in an urban 

environment. 

Given the public health implications of 

aerosols (Molina et al., 2020; Contini et 

al., 2021; Groma et al., 2022; Arfin et al., 

2023) there is a clear need for policies that 

address aerosol pollution, particularly in 

areas with high concentrations. 

Implementing green infrastructure, such 

as urban forests and green roofs, could 

help mitigate aerosol concentrations by 

enhancing the natural filtration of air 

pollutants. 

 

Conclusion 

Air pollution remains a critical public 

health issue in Nigeria, particularly in its 

major urban centers. Lagos, the 

commercial hub of the southwest, and 

Kano, the largest city in northern Nigeria, 

have experienced escalating pollution 

levels driven by vehicular emissions, 

industrial activities, and population 

growth. The findings of this research 

underscore the urgent need for stringent 

air quality regulations, especially in 

Lagos, where sustained exposure to high 

levels of NO₂, CO, and aerosols poses 

severe public health risks. To mitigate 

these risks, implementing emission 

controls in high-traffic and industrial 

zones, alongside public awareness 

campaigns on the dangers of air pollution, 

is essential. Future research should 

explore the socio-economic and 

meteorological factors influencing air 

quality trends and assess the potential of 

urban green spaces, traffic management, 

and cleaner fuels to reduce pollutant 

concentrations in urban areas. By adopting 

localized strategies that consider the 

unique environmental and socio-

economic contexts of Lagos and Kano, 

policymakers can more effectively protect 

public health and improve the overall 

quality of life in these cities. 
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