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INTRODUCTION

Needs

o Better exposure assessment methods for vulnerable near-road
populations

e Fill knowledge gaps on how traffic emissions contribute to air quality
in freeway and urban settings

Goals

1) To improve inputs that might be used in spatiotemporal statistical
models of near road air quality

2) To test the usefulness of such inputs
Hypothesis
Regression models of near road pollutant concentrations could be

Aims
1) Develop and test regression models

that could be used to model traffic-
related air pollutant concentrations

2) Develop and test more refined esti-
mates of proxies for land-use, traffic,
emissions, and dispersion than have
been used previously

3) Prioritize which inputs are important
and which are not, to help focus ef-
forts for future data collection and
model development.

iImproved by refining estimates or indices for explanatory variables

General Approach

1) Data regarding land-use, traffic activity, vehicle emissions, and air quality were col-
lected at a freeway site and an urban site for winter and summer

2) These data or indicators derived from these data were used to develop statistical

models for near-road air quality

3) The importance of detailed characterization of land-use, traffic, emissions, and other
determinants were assessed to identify where research efforts should be focused.




METHODOLOGY

CONCEPTUAL OVERVIEW OF STUDY SCOPE & TASKS

Boxes entirely within the study boundary are the focus of this research.
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LAND-USE

Detailed land use characteristics quantified
within a 2000 ft buffer around each site.

LIDAR-based elevations for each buffer were

validated.

Built environment data were collected for each

study area.

Durham

* Research Site
[ 2000' Buffer
Durham LiDAR

ft above sea level
- High: 811.69

- Low : 219.525

Example Data for Urban Site

‘Descriptive statistics for selected built environment attributes within 2000ft of Durham site

Variable Obs Mean  Std.Dev. Min Max

Distance to highway next to EPA station (m.) 47160  408.41  144.40 290  613.02
Distance to nearest bus stop (m.) 47160  139.24 78.90 070  393.95
Distance to RDU airport (m.) 47160 1372747  306.33 13115.13 14338.50
Distance to nearest street (m.) 47160 32.20 28.04 0.00  186.30
Distance to nearest arterial (m.) 47160 21326  133.95 002  612.08
Housing unit count 47160 0.02 0.03 0.00 035
Average elevation of gridcell (m.) 47160 38 57  -107.9 104.6
Standard deviation of gridcell elevation (m.) 47160 14 2.9 0.0 119.0

TRAFFIC

Air quality
monitoring station

1-40 Freeway Site
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Diurnal variation of traffic indices at the Freeway site on February 9, 2016:
(a) volume index; (b) HV index; and (c) density index.
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EMISSIONS

Route 1 (140 btw Airport Blvd and 1540)
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AIR QUALITY MEASUREMENTS AT FREEWAY (1-40) SITE
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Study area map showing near-road trailer, transect roadway and upwind background site.
Wind rose plot (inset) is shown for the 1-40 summer campaign period (June 1 to June 30)
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_ S _ _ _ Downwind concentrations of NO,, BC, PN, and particle mass (< 400 nm) during summer and winter
Average particle number size distributions at dlfferent dlstance§ fro_m. thg edge of the highway. Downwind measurements campaigns. Downwind measurements are not background-subtracted. The measured background
are not background-subtracted. (e-f) Background subtracted average particle number size distributions at 10 m (red) and 150 m(purple) downwind distances. ] ) . . ) ) )
The reddish shaded portion of the measured size distribution at 10 m can be explained by applying the dilution factor at 150 m, determined from the decay pro- (bg) concentrations are shown. The backgrou nd site location is not shown on axis but is apprOXImate-

file of background-corrected BC concentrations (Fig. 3a). Other processes will be required to explain the gray dotted portion Iy 400 m ‘upwind’ from the main fixed monitor site on the Opposite side of 1-40




AIR QUALITY MEASUREMENTS AT URBAN SITE
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STATISTICAL MODELS

Freeway Site

_.U.

<
N
. O

Predicted BC (ransformed)

. PWTU Nﬂ'iban?m.-mm] |
Pradicted NOw (transiomed)
Pradicted PM (ransiormed)

: Pradicted I*:N U’E"lsr-:-rrr;am

A [ [ i F] I r 4 A i} g 10 15 ¥ £ 3 1] g
Measwiad BC (iranghonmed) Maasurasd MO (Rramns lesrrmad) Maasured MO (IRamns I Meaagured FM |ranadormesd) Meagured FN |ransiormesd)

R° 0.42 0.61 0.56 0.86 0.72
Key Predictors: temperature, heavy vehicle volume index,
local wind direction

Other Predictors: background concentration, day type,
traffic volume, dispersion model

Urban Site UFP

9 10 1
red PN (transformed)

0.52
Key Predictors: traffic count, wind speed, wind direction

Other Predictors: distance to bus stop, temperature, rela-
tive humidity, time of day, day of week, season, dispersion
model

SUMMARY AND CONCLUSIONS

Limitations

e This study focused on detailed characterization of one free-
way and one urban site. There may be differences in the
best choice of predictors at other sites.

® [ ack of significance of some predictors at these sites may
not imply lack of significance at other sites.

Conclusions

1) The most useful predictors of near-road air quality include
traffic volume indices and wind direction

2) Depending on the pollutant, other variables are useful pre-
dictors

3) Ultrafine particle counts were very sensitive to traffic at both
sites

4) Localized data on traffic and meteorology are useful

5) Heavy venhicle traffic influenced air quality at the freeway
site more so than total traffic

6) The statistical models are relatively simple

7) Results help identify priorities for data needed to predict
near road concentrations
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