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Abstract

Traffic non-exhaust PM10 emissions were reported to contribute significantly to indoor and outdoor
PM10 concentrations in South African low-income residential areas. This study aims to quantify non-
exhaust traffic PM10 emissions intra-urban spatial variability within Smashblock. A series of 4 DustTrak
DRX® real-time optical aerosol counters along with a meteorological station and a traffic counter were
placed on 4 different sites near primary, secondary and tertiary roads within Smashblock. The DustTrak
measured PM10 concentration, while the meteorological station measured ambient temperature, wind
speed and relative humidity from 05:h00 until 21:h00 for three consecutive days per site. The traffic
counter (Sierzega SR4) recorded traffic count, vehicle speed, class, and direction per road site. Open street
shape file and site observations will be used to characterise Smashblock road network, surface conditions
and morphology. Cluster analysis will be applied to determine the variability in traffic composition, hourly
activity rate and vehicle average speed per site. US Environmental Protection Agency (EPA) unpaved road
models were then used to quantify daily non-exhaust PM10 emissions per road site. Smashblock has only
unpaved road network of 11.35 km. The dominant traffic composition for site 1 and 3 are motor vehicles
(passenger light duty vehicle) and for site 2 and 4 its heavy and medium duty vehicles. Site 1 and 3 traffic
diurnal cycle show a short morning traffic peak (05h00-07h00) and a long afternoon ftill evening traffic
peak (14h00-20h00) while site 2 and 4 traffic diurnal cycle shows a morning (5h00-09h00), afternoon
(12h00-14h00) and evening traffic peak hours (17h00-20h00). Daily average non-exhaust traffic
PM10 emissions for site 1 to 4 is 830 kg/kmt ,50119kg/kmt, 771 and 15838 kg/kmt respectively. The
results will determine if there’s significant intra-urban variability of non-exhaust traffic emissions within
Smashblock and to model total daily emissions for the residential area.
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