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MATERIAL

Traffic volume (manual counts, 15-minute
intervals)

INSTITUTO DE INVESTIGAGCAO
EM VULCANOLOGIA E AVALIACAO DE RISCOS

B 41°3330°N

Traffic exhaust emissions of motorized vehicles are one of the main : :
sources of PM, : in many urban areas (Bycenkiene et al., 2014). Besides, o
traffic non-exhaust emissions, such as particles from tyre wear, brakes, | | Y e
road surface abrasion and dust resuspension, are one of the principal
contributors to airborne particulate matter, mainly in semi-enclosed
places like tunnels (Querol et al., 2004). Previous work has focused on the
determination of emission factors for particulates and gaseous
components in tunnels. However, continuous measurements of black
carbon (BC) levels in these road structures are practically non-existent.

< Quantification of BC (AE-31 spectrometer)

This study will contribute to improving BC emission profiles,
particularly for the road sector, in the urban areas of southern Europe. In
addition, continuous data will make possible to establish relationships
between BC and other parameters like gaseous, providing fundamental
data for several climate models or to improve ventilation systems.
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RESULTS

The daily mean eBC mass concentration was 21+10 pug m (Figure 2).
The eBC concentration reached a maximum value of 49 pg m>
Table 1. Daily equivalent Black Carbon (eBC) (ug m3), AAE,,,.9:0,, (Mean, minimum and maximum) and number of vehicles registered (Tuesday, 05/02/2013 at 1800 UTC).

The mean of total vehicles during weekdays was around 10,000
vehicles, while in weekend there was a decreased in the traffic

during the sampling campaign.

Day of the week eBC mean eBCmax. eBCmin. AAEmean  AAEmax. AAEmin. Sumofveh. Veh.h! density of around 40 % (Table 1).
Friday 20+ 12 45 1 0.95 + 0.09 1.22 0.84 7319 477 Peak concentrations on weekdays occurred between 1400 and 1900
Saturday 2348 42 13 092 +0.07 1.09 0.83 6705 339 UTC, Quring the rush hours, when large numbers of people are
Sunday 20 + 4 )8 13 100+ 006 194 0.92 3738 196 travelling to or from work or school. However, on weekends, a peak
between 1000 and 1200 UTC was observed, probably due to
Yy 23=12 +0 2 1.00=0.13 127 0.64 7576 26 commuting to shopping and leisure activities (Figure 3).
Tuesday Lt 2 - Lo == — Ly LI5S Lo On Monday, a peak was registered between 0800 and 1200, with a
Wednesday 17+8 30 0 0.98+0.13 147 0.81 10119 426 greater circulation of trucks and heavy vehicles.
Thursday 19+9 31 2 1.00+0.10 1.26 0.89 9844 447
Mean 21+10 49 0.1 0.97 +£0.10 1.47 0.81 55966 395 eBC CONCENTRATION (ng m™)
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Ei H eBC), while eBC,, was 0.4+0.8 pg m-3. O
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| The first day of the week is Monday.
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of 0.97+0.10 was obtained. L wof ¥ AT better. charaFterlze emissions of t.hlS pol%utant from traffic in
o significant ~ ot e real circulation conditions and without influence from other
correlations were observed g e sources providing valuable information on BC emission factors,
between eBC and the gaseous et which are useful as input data to climate and air quality models,
emissions: (O, CO; NO and o R as well as to updated emission inventories. Furthermore, the
NO, (Figure 4). T T Ty T T T T Py quantification of BC is essential to assess air quality in road

Figure 4. Linear regression and confidence bands (shaded) with 95% significance tunnels and, thus, improve ventilation systems.
level between eBC concentrations and levels of: a) CO b) CO, ¢) NO and d) NO.,.
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