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INTRODUCTION

* Air pollution is a complex mixture of airborne particles (aerosols), which . o e VA e e * The study design is time-series.

exert influence on human health, climate dynamics and environmental * The PMzs filter samples were systematically collected over 24-

conditions. = © PMig hour intervals on a tridaily basis.
. . L. . Dust, pollen, mold, etc.
¢ Fine particulate matter (PMzs) presents a significant health concern <10 (microns)in diameter s

worldwide.
¢ The State of Global Air 2024 report, which focuses on the effects of air

pollution on children, states that air pollution accounted for 8.1 million

deaths globally, making it the second leading risk factor for death.9 90 (microns) in diameter 0
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¢ In Sub-Saharan Africa, there is a scarcity of research on PMzs, in non- 20
Source: United States Environmental Agency (US EPA)
industrialised urban locales where anthropogenic activities are 10
y
predominant. o
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* This study investigates the variability of PMzs concentration levels in " A A S levels in 2021 and 2022 (ug.m-3)
Pretoria, South Africa against the World Health Organization (WHO) I e, | e [ J
standards. Iﬁ
Percentage of Global Deaths (by Cause) Attributed to Air Pollution in 2019 :Z | y °® Annual y PMzs concentration = 22.41 pg/m® (95% CI: 19.69 -
8 v b 25.13).
@% % @ @ 2022 coded by anuataverage PM2.5 * PMes levels exceeded the World Health Organization's (WHO)
Source: IQAir

daily guideline of 15 yg/m? for 57 out of the 83 days studied.
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o ool ' e o ' * Furthermore, the yearly WHO air quality guideline of 5 pg/m®
Source: Health Effects Institute, 2019 N
A was consistently surpassed throughout the study period.
AIR Q ITY BENCHMARKING 010 20m * Statistical analysis using the Kruskal-Wallis non-parametric test
D ) revealed significant seasonal variations in PMz.s concentrations.

* The fent air  quality  stan define targets for monitoring * Elevated concentrations were observed during winter and late
concentrations of air pollutants that are permissible without causing p— aut potentially linked to increased household heating
deterioration in the environment. . . 3 ) .

activities and meteorological factors such as wind trajectories.

¢ International air quality standards are set by WHO and locally, the .s val Kdays and ds in the Aut

ome extreme values on weekdays weekends in the Autumn
Department of Forestry, Fisheries and the Environmental oversees the air hich on during the Wi
ity ent and ben i in South Africa county seasor, higher concentration during the Winter season.
Ea g g i Sl L2 * No significant differences were found between weekday and
® South Africa is one of the few African countries that has an air quality law,

Map of monitoring stations of PMzs in South Africa 19 in Gauteng, eight in KZN weekend concentration levels.

established in 1965. (four in eThekwini and Richards Bay), five in Mpumalanga and seven in
Western Cape (all seven in Cape Town)

To this end, the current WHO guidelines on air pollution
particularly, PMzs, fail to contextualise the attributions of air

Although monitoring of PMzs is promulgated by law in 2012, some cities do

not monitor this pollutant, attributed to poor monitoring infrastructure

Map of Gauteng districts

¢ Variations persist in the benchmarking of PMzs concentrations at both i) @) .

o |

pollution, such as seasonal and temporal variation.

Further research is warranted to explore the influence of factors
national and international levels. such as relative humidity on PM2s concentrations during specific

seasons.
The South African ambient air quality guidelines and standards by the National

:ml?ienl Aix.ouali(y of the of Forestry, Fisheries and the ¢ This study underscores the ubiquity of high ambient
nvironment
C io |F: of | Compliance concentration levels of PMzs that are extremely higher than the
Pollutants puix n (ug.m-3) meed::uge date N
‘WHO guidelines.
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