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Objectives

The objective of this research is to explore a novel approach for cost-effective, real-time monitoring of speciated ambient fine particulate matter (PM).
We seek to reduce the reliance on filter weighing and post-sampling laboratory-based chemical composition assessments by investigating the
feasibility of using real-time physical/optical measurements to estimate speciated PM concentrations from in-situ sensors. Determining the most
effective speciated PM estimators will help conceptualize a sensor package that could be deployed as a real-time complement to filter-based
samplers within air quality monitoring networks.

Background

Partitioning airborne PM into chemical constituents is essential for source attribution, development of targeted regulatory controls, and assessment
of health effects. This research is aimed at revolutionizing how how mapping of speciated PM is done by confronting the expense, complexity,
temporal resolution, and latency of current techniques employed by regulatory agencies. A rooftop air quality monitoring facility at JPL is integral to
this research. Machine learning and multivariate linear regression modeling are key elements of the PM estimation methodology.
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research (Fig. 1) and to explore the efficacy of real-time optical measurements in
estimating total and speciated PM mass concentrations. An additional goal was to
assess the air quality environment at JPL.
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o The MPP100 polar nephelometer measures polarized aerosol scattering at 3 samples collected by the AirPhoton SS5 sampler.

visible wavelengths and 6 scattering angles between 26° and 154°. An empirical 15
approach using raw sensor output of the nephelometer’s green band at a
scattering angle of 102.8° at both 0° and 90° to the scattering plane, along with
temperature and relative humidity, was used to generate a linear regression
model that predicts PM2.5 mass concentration. Co-located measurements from
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the GRIMM optical particle counter were used as truth. Results are shown in Fig. 0
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Pasadena, California Figure 5. Results from the SEMS show the frequent formation of large numbers of ultrafine particles
(UFPs), particularly during the afternoon, most likely from the condensation of low-volatility vapors. Such

www.nasa.gov UFP events have not been extensively studied in the Los Angeles area before. Black carbon (BC)

Clearance Number: CLE#23.5128 concentrations also show midday peaks, which correlate with increased truck traffic on nearby freeways.
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