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A Target that moves in time and space

On
multiple
scales
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Black carbon trend — last half century
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Long-Term Trend in Black Carbon in Canadian Cities
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Mobile labs can bring much detall

* Resolve the spatial pattern in the urban background concentrations
* Within and between neighborhood/grid variations
* |solate local hotspots, survey unmonitored areas

local hot spots (traffic,
industrial, burning, etc.)
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Recent Mixtures (Montréal 2009)
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Mixtures today (Toronto, 2015-16)

On-road plume-based emission factors of ‘unmeasured species’
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Benzene at Intermodal Freight Hubs
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California Goods Movement Policy
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Figure 2. Boxplots of the measured NO, and NOy concentrations for the pre-policy (left side of a panel) and post-policy (right side of a panel)
periods for the Los Angeles (first two panels) and Bay Area (the third panel), summarized by location category. NOy, for the pre-policy period was
not sampled for the Bay Area and the comparison was thus not listed.
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Effect of DPF on Vascular Function
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Toronto and Vancouver Near Road Network

m NAPS 60430: 167 m
m 401 NR Station <10 m
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Vancouver — Toronto NO and NO,
Near Road Site Comparisons

2016 Annual NO and NO, Average Hourly Concentrations
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Vancouver — Toronto Black Carbon
Near Road Site Comparisons
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Toronto and Vancouver Near Rd Network

m NAPS 60430: 167 m
m 401 NR Station <10 m
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U.S. Near-road network observations

L |

C . R2=004 RZ=0.13 b RZ =0.16
(R? =0.15) @ (R? =0.11) ) (R? =0.10) ()
E10r
a - * 'I - H
2 . . ® . . @ . . ®
8 0.5 fpyd BT - M,,/ ]
e ik o Ty ]
00 ||||| : ||||||| M SR T B .l |||||||||||||||||||||||
TR @
22
30} (R?=0.34) ol
g
= 20 pr= H .
o ey LN i
“ 101 T
0 IIIIIIIIII
© RZ=004 (9)
T 15T
[=1] . . .
2 10 2 r o e e
o i < -
st
. 0 lllllll
'fg ab =T T R=om T Tl T R =015 (k) b RZ=004 | -
2, : ;
0 —i
':! _2 L
gl
0 10 20 30 40 500 1 2 3 40 1 2 3 4 56 7 8

Distance to target road (m)

- 5
FE-AADT %10

DeWinter et al. Atmos. Env. 2018

Environnement et
Changement climatique Canada

Environment and
Climate Change Canada

AADT = annual average daily traffic

2014-15

AADT
Range of

traffic counts
75-320 (x10°%)

Range of
monitoring site
distances to
road

2-50 m

 hd

Canada



Exposure vs. fleet characteristics
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Comparison of ozone is one example of
how the mixtures can be different
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Near-road changes PM, . composition
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Nature of traffic particles changing
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Tall

pipe PM, . and NO,

NO2 = nitrogen dioxide
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Changing Gasoline Engine (GDI)
Technology — near term
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Very Near Road Evolution in Particles

GDI — Ford Focus
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Changing nature of the mixture with

Gasoline Direct Injection (GDI)
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Longer term changes in the mixture
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Closing Remarks

* Although considerable similarity in the major pollutants in
TRAP there is potential for large diversity in the details in
the exposures attributed to simple indicators

* Given the inherent limitations in epidemiological studies,
especially variations in precision in determining individual
exposures, are there novel study designs remaining to be
attempted to capitalize on TRAP mixture variability to
gain new Insight?

* What types of insight are most-needed to inform policy
and other measures to reduce risk?

— In light of the fleet on/off roads today

TRAP = traffic-related air pollution
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