SPARTAN: A Global Monitoring Network to Evaluate and Enhance
Satellite Based Estimates of Ground Level Particulate Matter Pollution

Global Particulate Matter Network

Motivations: PM, . and Health

PM, . (Particulate matter with a diameter < 2.5 pm) is considered
to be the leading environmental risk factor for mortality (Lim et
al., Lancet, 2016). As such, it is vital to have reliable estimates of
the ground level concentrations of PM, . to accurately assess its
health consequences globally.
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 Local leadership at each measurement site

Each site is equipped with:
 An Air Photon 3-wavelength
integrating Nephelometer
with a cyclone inlet to
determine size-resolved
hourly scatter and infer
hourly PM, .

Challenges: Measurement Scarcity

Globally, there is an insufficient density of ground based

PM, : monitoring to accurately assess population exposure.
Satellite remote sensing is a promising approach to obtain

globally resolved estimates of surface level PM, .
concentrations. However, there are outstanding
uncertainties in the relationship between columnar
aerosol optical depth (AOD) at ambient RH and surface
level PM, - at controlled RH. Historically, there have been
few coincident measurements of the two properties to
resolve the uncertainty.

 An Air Photon air-sampling
station which collects PM, .
and PM,, on Teflon filters
for 9-day average

concentrations

Recent Accomplishments

* New funding received from Bloomberg Philanthropies to
support operations

* |nvolvement of over 30 scientists in early career stages, largely
in developing countries

 Third International SPARTAN Meeting held in April 2018
(Summarized in IGAC news)

 SPARTAN to be included in the ground-network for NASA’s MAIA
satellite which targets PM composition. About ten sites
anticipated to be deployed in 2019 in developing countries and

A collocated AERONET Sun
photometer to measure
columnar AOD

Approach: Empirical Assessment of AOD and PM, .

Analysis

The Surface PARTiculate mAtter Network (SPARTAN) Europe
measures surface level PM, ; at a number of strategically | Fjjters are analyzed under controlled RH in an 1SO level 4 | Slz'tcﬁgf |i>r|]\|/|EtS installed on allinstruments to create sharper size-

located sites around the world collocated with AERONET
sun-photometers. This gives accurate long-term
information about columnar AOD and PM, ., a value
known as n. These ratios provide information to evaluate

and enhance the accuracy of satellite based estimates of
PM, .

clean room for black carbon, soluble ions, and trace
metals. This compositional information constrains
particle hygroscopicity.

 Developed collaborations for determination of organics by FTIR
at UC Davis and with Rachel O’Brien (William and Mary) and
Jesse Kroll (MIT)

 New publication: Weagle, CL, et al., (in press). Global sources of
fine particulate matter: Interpretion of PM, - chemical
composition observed by SPARTAN using a Global Chemical
Transport Model. Environmental Science & Technology.

Goals for 2019

e Continue to provide global publicly available data on PM mass and
composition. Provide organic spectra for all sites

* Hold 4t International SPARTAN meeting

 Add at least 10 new measurement sites

* Continue developing connections between SPARTAN, MAIA, and

IMPROVE

Publish additional manuscripts interpreting SPARTAN data

SPARTAN has been collaborating with UC Davis and
Rachel O’Brien to become the first long-term global
network which measures the organic fraction of PM, ..
This would be accomplished through the symbiotic use
of Aerosol Mass Spectrometry (AMS) and Fourier
transform Infrared spectroscopy (FT-IR).
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Results

SPARTAN results show the heterogeneity of PM, .
composition and mass distribution around the world.
Emerging results suggest that the global PM, - burden
may be larger than previously thought based upon
under-estimation of n.

SPARTAN has sampled at 21 sampling sites in 15 countries
around the world. While the PM, . mass to AOD
relationship is a focus of the network, the comprehensive
compositional analysis capacity that has developed has
made SPARTAN the only global composition network. A
schematic diagram of the network operations is depicted
In Figure 1.
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Figure 2: Pie charts showing average PM, . composition with
average mass concentrations in the center of each circle for
SPARTAN sites around the world.

Figure 1: Schematic of sample collection and analysis techniques




