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Fig S1. Recalibration of raw PM2.5 data. In 2018, a new instrument board for the TEOM was utilized to
monitor PM2.5 in the Tropical Asian City. The change in the reported absolute mass concentration of
PM2.5 after 2018 (shaded region) is visibly overestimated compared to data before 2018, regardless of
the month and season. To recalibrate the collected data after the instrument change, the assimilated
PM2.5 data from the NASA Modern-Era Retrospective analysis for Research and Applications Aerosol
Reanalysis (MERRAero) was used as a basis. From 2014 to 2017, the PM2.5 both from ground and
satellite data reported similar magnitude mass concentrations. A conservative value of two was utilized
to correct the ground-based PM2.5 which minimized the difference between the ground and satellite data
sets after 2018, as shown in figure S1. The seven-year mean PM2.5 from the ground and remote sensing
were 8.7 and 8.84 μg m-3, with only a 3.5% deviation between the two data sets.
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Figure S2. Number of vehicles registered in Caraga Region in the southern Philippines, where
the Butuan city is located. The blue symbols denote the year between 2012 to 2017 when the
number of vehicles registered remained constant while the orange markers highlight the years
between 2017 to 2020 when a drastic increase of motor vehicles impact the observed fine PM
mass in Butuan city.
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Fig S3. Representative back trajectory analyses of the airmasses arriving at the Butuan,
Agusan del Norte, Philippines using NOAA HYSPLIT trajectory model.
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Fig S4. PM2.5 mass concentration in Metro Manila (Valenzuela City) measured from the ground and
assimilated using MERRAero. Details of the sampling site and protocol can be found elsewhere (B.
Pabroa et al., 2011). Also included in the figure are the stacked time series of the speciated components
of fine aerosols from MERRAero.
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Figure S5. Time series profile of PM2.5 from 2018 to 2020, which highlights the PM mass
before and during the COVID19 pandemic. The red symbols indicate the months (April-June
2020) during the heightened lockdown in Butuan City, in which most anthropogenic activities
such as traffic and industrial endeavors were reduced to minimize the transmission of the
COVID19 virus. The elevated level of fine aerosols in 2019 (green cross symbol) was attributed
to the transboundary transport of the biomass burning plumes from South East Asian equatorial
countries. The cause of the enhancement of the PM mass in the latter months of 2020 (JulyOct) is still uncertain and under-investigated by the authors of this study.
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