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s Ultrafine particles (UFP; <0.1 um diameter; Fig. 1) are highly variable in space and time and | @z a1 (=R ek s All monitoring sites had similar 50 percentile PNC, but peak PNC (>95 " percentile) were higher for those sites closest to the
as such can be challenging to model for use in epidemiology studies. 1) Conduct ambient monitoring airport and with lower elevation of arriving aircraft (Table 1).
s Recent studies have shown that airports are contributors to local air pollution (Fig. 2). of UFP measured as » Planes landing along 4L/R resulted in higher PNC than when planes were not landing on 4L/R, under similar wind conditions
= Research is needed to understand the impact from individual aircraft and how to incorpo- particle number concentration (Fig 5). Similar results were observed comparing PNC during the 5-min period before and after flights began arriving.
rate flight activity into UFP exposure models. (PNC; a proxy for UFP) at sites s When flights were landing on 4L/R, the 99" percentile of 1-sec PNC during winds from the east (no traffic) was 88,000 parti-
| - | - with varying proximity to land- 3 i 0 i i i i i i
S o me G me b Fig 1 (left). Scale of particle sizes with examples. U- () awkeasna /AR ying p y cles/cm”. Concentrations dropped >50% when flights were landing along other trajectories during these same winds.
trafine particles are those particles sized 0.1 um (0.1 x N ing flight paths, and « Random forest regression trees explained >55% of 1-hr PNC variance for all models tested, using 10 explanatory variables in
10" m) and smaller. Image adapted from Brooks et al. £ » . th th
(2008). 2) Characterize UFP transport each model. As hourly PNC was aggregated using higher percentiles of 1-sec PNC (i.e., 95" and 99" percentile as compared to
. : th : : : : : : : : : :
| from aircraft exhaust during 50" percentile), models explained more of the PNC variance with no change in variables included. While meteorological varia-
Fig 2 (right). Ultrafine particle concentration by wind ~ -A2buiste /. gy - landings along the 4L/R runway bles were still ranked most important, they lost some importance when modeling the tails of the PNC distribution (Fig 6).
direction as measured at stationary sites around Bos- . B 1
ton Logan International Airport. Winds from the air- trajectory at oston O0gan | Table 1. Summary table for Sites 1-7 (corresponding to locations in Fig. 1) highlighting the differences in
port correlate with some of the highest observed con- International Airport (MA, USA) Hogﬁg:mentllgsczr-Sﬁ;r;(tiNC) X-percentiles for 1-second PNC. PCTL = percentile.
ions. .(2016).°
K centrations. Image adapted from Hudda et al. (2016) using machine Iearning. sl Site 1 Site 2 Site 3 Site 4 Site 5 Site 6
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METHODOLOGY m Particle number concentration (PNC) was measured on se-
- - - 8 NearestRun- ¢ 4R 4R 4R 4R 4R
N R — lected weeks at Sites 1-6 (Fig. 3) from April-September 2017 A S e way
itorina Si B TREY L o . Distance to
¢ Monitoring Sites (2017) R W 1 atl-second resolution. 4.0 4.9 10.8 87 St 16.6
: B A L SRR e 3 e Runway (km)
O BU Long-Term Sites i, o P 7 o s R0 . . . "
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exhaust needs further investigation.

unternaﬁonal Airport (Boston, MA). variables at random for each tree branch and selects the variable resulting in the least error, and scy k
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