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Abstract

Exposure to traffic-related air pollutants (TRARNmains a key public health issue, and improved
exposure measures are needed to support healtleticape epidemiologic studies and inform regulatory
responses. The recently developed Research LINEcesomodel (RLINE), a Gaussian line source
dispersion model, has been used in several epidegieostudies of TRAP exposure, but evaluations of
RLINE’s performance in such applications have bdienited. This study provides an operational
evaluation of RLINE in which predictions of NOCO and PMs are compared to observations at air
quality monitoring stations located near high imaffoads in Detroit, Ml. For CO and NOmodel
performance was best at sites close to major raads)g downwind conditions, during weekdays, and
during certain seasons. For RPithe ability to discern local and particularly ttraffic-related portion
was limited, a result of high background levelss 8parseness of the monitoring network, and large
uncertainties for certain processes (e.g., formatibsecondary aerosols) and non-mobile sources, (e.
area, fugitive). Overall, RLINE’s performance inangoad environments suggests its usefulness for
estimating spatially- and temporally-resolved expes. The study highlights considerations relevant
health impact and epidemiologic applications, idalg the importance of selecting appropriate
pollutants, using appropriate monitoring approagchkessidering prevailing wind directions duringdyu
design, and accounting for uncertainty.
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1 Introduction

While controls on vehicle emissions have helpednmoderate effects of increasing traffic and
urbanization, exposure to traffic-related air ptahts (TRAP) remains a public health concern duia¢o
many adverse health outcomes associated with esg¢sud], and because many people live and work
near major roads, e.g., 4% of the US population3(tiillion persons) live within 150 m of a major
highway, and up to 40% in cities [4, 5]. The asaton between TRAP exposure and adverse health
outcomes revealed by health impact and epidemiolegidies plays a critical role in developing air
quality policies and standards. However, exposseessment remains a recognized weakness of these
studies [6]. The most accurate approach for detenmiexposures, personal measurements, is rarely
feasible or cost-effective given the number of saty required and the cost, burden and other limits

of the sampling equipment. Ambient air quality ntoring can be used, particularly in time series
studies, however, conventional monitoring netwogks spatially too sparse to capture small-scale
variation or spatial gradients, e.g., the elevatedcentrations found near large roadways [7]. St
measures, such as the proximity to roads anddraifiensity, only indirectly indicate concentratsoand
have other limitations [6]. Spatially- and tempbraksolved exposures are especially needed fanirb
scale cohort and panel studies [8].

Combined modeled frameworks, which can includeypaiit emission and physically-based dispersion
models can provide predictions of near-road exm@ssat high spatial and temporal resolution, and new
1



Download English Version:

https://daneshyari.com/en/article/8863872

Download Persian Version:

https://daneshyari.com/article/8863872

Daneshyari.com


https://daneshyari.com/en/article/8863872
https://daneshyari.com/article/8863872
https://daneshyari.com/

