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Introduction 

Landfill, apart from its very offensive odour and contamination of the surrounding air, also constitutes a serious  

environmental problem. The high levels of  emission of methane from landfills in sub-regions of Africa poses a 

serious threat to Africa and the world at large due its climate change forcing property. Landfills have been 

identified to produce more than ten toxic gases and methane is the most serious  gas  among them (Ozbay et al., 

2021). Methane is one  of the products of the anaerobic degradation of organic waste (Zhao, 2019). Natural sources 

that release methane into the environment are  the ones emitted by wetlands, water bodies like the ocean, and 

termites. More so, among the natural sources of methane, wet land accounts for 78%  of natural methane emissions 

(Bousquet et al., 2006). Landfill is said to be “the third largest source of methane emissions, after enteric 

fermentation and natural gas & oil systems” (Zhao, 2019). According to Searchinger et al. (2021), “agriculture 

contributes around 40-46% of global methane emissions, and because of rising food production, these emissions 

are on a path to increase roughly 40% by 2050”. “Of these emissions, two-thirds are from enteric methane from 

ruminant livestock, roughly 20% are from rice, and 7% are from managed manure” (Searchinger et al., 2021). 

Agriculture is a major contributor to man-made global warming (Lynch et al., 2021). More so, the advent of 

industrial revolution has contributed so much to methane levels to about 2.5 times larger (Loulergue et al., 2008). 

Poor waste management strategies in African countries are the major contributors to the rapid increase in methane 

emission concentration. This effect is  more than the Earth can remove them, leading to an increase in global 

methane levels. Studies have shown that  methane has 28–34 times higher global warming potential than CO2 

(Stocker, 2013; Shindell, 2009). “Atmospheric methane affects the earth's radiative balance and controls the 

lifetime of many other gases of climatic importance, such as ozone (O3)” (Gerhard, 1994). Methane is a trace gas in 
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the atmosphere. Heilig (1994)  opined that “The role of methane in the chemistry of the atmosphere is complex and 

still not fully understood”. “Many trace gases are removed by reaction with hydroxyl radical and deposition in 

rainfall or dryfall at the Earth's surface” (Schlesinger & Bernhardt, 2020). This process  serves as the largest sink 

for carbon. The presence of water vapour in the stratosphere is partly contributed by methane, which also affects 

stratospheric ozone and climate (Solomon, 2010). “The recent observation that global methane concentrations 

have begun increasing, after a decade of static or decreasing emissions in the late 1990s to 2007, has renewed 

interest in pinpointing the causes of global methane trends” (Barbara, 2014). “The rate of increase observed during 

the last few decades is 1–2% per year” (Gupta1 & Bhatia, 2019). 

Methodology 

Study Area: The second largest continent by size and  population, after Asia is Africa. According to Google Art 

and Culture (n.d), “at about 30.3 million km
2
 (11.7 million square miles) including adjacent  islands, it covers 6% 

of Earth's total surface area and 20% of its land area”. The greater part of the continent of Africa is said to be in the 

tropics, with the exception of the Western Sahara that is located above the tropic of Cancer, in the northern 

temperate zone (https://en.wikipedia.org/wiki/Portal:Africa). Africa is a continent of high variable climate (Lotus 

Arise, 2020 August 19). The UN Intergovernmental Panel on Climate has also identified Africa as the continent 

most vulnerable to climate change (https://en.wikipedia.org/wiki/Portal:Africa). Map of Africa, the study area is 

shown in figure 1.  

                                  

Figure 1. Map of Africa and its sub-regions 

Data Acquisition and Analyses  

Secondary data were employed in this study. The data were obtained from the International Energy Agency (IEA), 

Methane tracker Explorer, Paris. The data obtained covered a period of three years (January, 2018 to December, 

2021). The data collected were analyzed using bar charts and scatter plots. 
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Results and Discussion          

Figures 2, 3, 4, 5, and 6 are bar-charts representing methane (CH4) emission concentrations from agriculture and 

landfills, while figure 7 to16 are scatter plots showing the relationship between relative humidity and methane 

(CH4) emission concentrations, and also the relationship between temperature and methane (CH4) emission 

concentrations for the five sub-regions of Africa respectively.  

 

Figure 2. Methane (CH4) Emission Concentrations for East African Region 

In figure 2 the blue bar represents methane emissions from agriculture while the red bar represents  emissions from 

landfills. Ethiopia has the highest  methane concentration in both landfill(456 ppm) and agriculture (1761ppm)  

followed by Kenya. This could possibly be because Ethiopia engages more in  agricultural activities and also 

generates enormous waste than any other country in the region. It could also be attributed to having the poorest 

waste management strategies. Countries like Congo and Eritrea have limited amounts of methane concentrations 

from agriculture and landfill.  

 

Figure 3. Methane (CH4) Emission Concentrations for West African Region 

 

   Uganda 
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Figure 3 is the bar chart for methane (CH4) emission concentration for West African region.   Here, Nigeria has the 

highest  methane emission concentration from agriculture (1765ppm) and waste  (1092 ppm) followed by Niger 

with (712 ppm) and (194 ppm) respectively. Gambia, Guinea Bissau and Liberia have the smallest amount of 

methane  concentrations from agriculture and waste.  

 

Figure 4. Methane (CH4) Emission Concentrations for North African Region 

Figure 4 represents methane (CH4) emission concentration for the North African region. Sudan has the highest 

methane concentration (1412 ppm) from agriculture while Egypt has the highest methane concentration (938  

ppm) from landfills. Libya has the smallest methane emission concentration from agriculture and landfills in the 

North African region.  

 

Figure 5. Methane (CH4) Emission Concentrations for South African Region 

Methane (CH4) emission concentration from agriculture and landfills for the South African region are shown in 

figure 5. In figure 5, Botswana has the highest  methane emission concentration of (1122 ppm) from landfill while 

South Africa has the highest methane emission concentration of  (724 ppm)  from  agriculture. 
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Figure 6. Methane (CH4) Emission Concentrations for Central African Region 

Methane (CH4) emission concentration for the Central African region is shown in figure 6. A critical at look at 

figure 6 shows that Chad has the highest methane emission concentration of (1,331ppm) from agriculture  

followed by Angola with (374ppm) while Cameroon has the highest methane emission concentration of (225ppm) 

from landfill followed by Angola with (183ppm). Equatorial Guinea and Gabon have the smallest methane 

emission concentration from both agriculture and landfill. 

East African Region 

 

Figure 7. Relative Humidity Vs CH4 Emission Concentration for East African Region 

  Figure 7 shows a weak positive correlation between the relative humidity and methane emission concentration.  

 

Figure 8. Temperature Vs CH4 Emission Concentration for East Africa Region 
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In figure 8, the relation between temperature and methane emission concentration is a weak negative correlation.   

West African Region 

 

Figure 9. Relative Humidity Vs CH4 Emission Concentration for West African Region 

Figure 9 indicates a weak negative correlation between relative humidity and methane emission concentration. 

 

Figure 10. Temperature Vs CH4 Emission Concentration for West African Region 

 Figure 10 indicates a weak positive correlation between temperature and methane emission concentration. 

North African Region 

 

Figure 11. Relative Humidity Vs CH4 Emission Concentration for North African Region 

Figure 11 shows a weak negative between relative humidity and methane emission concentration. 
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Figure 12. Temperature Vs CH4 Emission Concentration for North African Region 

 Figure 12 indicates a negative correlation between relative humidity and methane concentration.  

South African Region 

 

Figure 13. Relative Humidity Vs CH4 Emission Concentration for South African Region 

In figure 13, relative humidity and methane emission concentration has a negative correlation.   

 

Figure 14. Temperature Vs CH4 Emission Concentration for South African Region 

In figure 14,  temperature and methane emission concentration has a strong positive correlation.   
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Central African Region 

 

Figure 15. Relative Humidity Vs CH4 Emission Concentration for Central African Region 

 Figure 15 shows a negative correlation between relative humidity and methane emission concentration. 

 

Figure 16. Temperature Vs CH4 Emission Concentration for Central African Region 

In figure 16, temperature and methane emission concentration have a weak positive correlation between them. 

Conclusion 

From the data analyses for all the five sub-regions of Africa, the East, West, North, and Central Africa, agriculture 

emitted more methane than landfill while in the South African sub-region, landfill emitted more methane than 

agriculture. And of all the sub-regions, Nigeria has the highest methane emission concentrations from both 

agriculture and landfill, with concentration values of  1765ppm and 1092ppm respectively,  followed by  Ethiopia 

(1761ppm) from agriculture, and Egypt (938ppm) from landfill. This level of methane emissions from agriculture  

and landfill into the earth’s atmosphere could be attributed to high levels of engagement in agriculture and some  

negative agricultural practices, practices, poor waste management strategies and large population density.  

Methane concentration values of more than 1000ppm is above the maximum recommended safe limit established  

by the National Institute for Occupational Safety Health (NIOSH) for workers during an 8-hour period. 
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