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Abstract 

The urbanization of Blantyre, Malawi's second-largest city, brings both progress and escalating air 
pollution, particularly from black carbon (BC) emissions. Our study aimed to quantify the spatial variation 
of BC concentrations across the city, and subsequently, identify whether the emission source was from 
the burning of fossil fuel, or biomass. Employing the cost-effective MA200 micro-aethalometer, we 
collected BC concentration data from July to August 2023 in two different settlements. Additionally, using 
mobile monitoring, we determined BC concentrations along 1.5 km of highways eight times. In order to 
identify the emission source, we calculated the Absorption Ångström Exponent (AAE) values for each 
hourly BC measurement. AAE is a parameter that depends on the light absorption of BC particles at 
different wavelengths. Although there are no global BC standards, our findings revealed ambient BC 
concentrations that are higher than most European countries (average from 0.71 to 1.70 µg/m3), but 
lower than large Indian cities (average approx. 5 µg/m3). In richer area, the average ambient BC 
concentration was 4.1 µg/m3 while the informal area had an average of 3.6 µg/m3. Mobile monitoring 
data revealed an average BC concentration of 11.3 µg/m3 on highways. The AAE values indicated that in 
both locations, emissions were primarily due to fossil fuel-based sources. In the richer area, this finding 
(62% of total BC concentration) is likely due to the consistent vehicular traffic facilitated by paved roads 
and its proximity to highways. However, in the informal area, 43% of the BC concentration could be 
attributed to biomass-based combustion, e.g. wood/charcoal cooking and waste burning. This study 
underscores the alarming concentrations of BC in Blantyre, and provides valuable insights for targeted 
interventions, e.g. stringent rules on vehicular emissions, and improved waste collection in informal areas. 
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