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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

NCAR Research Data Archive at https://rda.ucar.edu/datasets/ds313.7. The MODIS burned area and fire count Climate Modeling Grid products were accessed via
sftp from fuoco.geog.umd.edu. Source data used in main manuscript Figures 2 to 5 are provided with this paper. Mortality data were accessed via Wide-ranging
OnLine Data for Epidemiologic Research (WONDER) from the National Vital Statistics System at the National Center for Health Statistics, Centers for Disease Control,
available at https://wonder.cdc.gov/Deaths-by-Underlying-Cause.html.

The study uses satellite-based measurements of atmospheric composition, fire emission inventories, global modeling and Colorado
health data to investigate the impact of increasing fires in the Pacific Northwest (PNW) on air pollution 2002-2018 and the potential
impacts on human health.

Atmospheric composition is measured from satellite-based instruments. Carbon monoxide (CO) and Aerosol Optical Depth (AOD) are
chosen due to their ability to demonstrate an atmospheric response to fire. Although measurements are global, we focus on North
America because of the recent extreme fire seasons. CO is also investigated using four fire emission inventories and two
anthropogenic emissions inventories to support our conclusion that fire is the main driver of the observed atmospheric response.
The case-study of human respiratory mortality in Colorado is an example of possible human health response to fires, to show the
implications of increasing fires.

MOPITT CO is available at https://dx.doi.org/10.5067/TERRA/MOPITT/MOP02J_L2.008. MODIS AOD is available from https://
dx.doi.org/10.5067/MODIS/MOD08_M3.061. Fire emissions inventories are available from their respective repositories: QFED2.5 --
https://portal.nccs.nasa.gov/datashare/iesa/aerosol/emissions/QFED/v2.5r1/0.25/QFED/; FINN1.5 -- http://bai.acom.ucar.edu/Data/
fire/; GFED4.1s -- https://globalfiredata.org/pages/data/; CAMS-GLOB-ANT v3.1 -- accessed from https://eccad3.sedoo.fr/, archive
available from https://ads.atmosphere.copernicus.eu/cdsapp#!/dataset/cams-global-emission-inventories; Zheng Reanalysis --
https://doi.org/10.6084/m9.figshare.c.4454453.v1. CAM-chem output used to analyze 2002-2018 is available from the NCAR
Research Data Archive at https://rda.ucar.edu/datasets/ds313.7. The MODIS burned area and fire count Climate Modeling Grid
products were accessed via sftp from fuoco.geog.umd.edu. Mortality data were accessed via Wide-ranging OnLine Data for
Epidemiologic Research (WONDER) from the National Vital Statistics System at the National Center for Health Statistics, Centers for
Disease Control, available at https://wonder.cdc.gov/Deaths-by-Underlying-Cause.html.

Measurements Of Pollution In The Troposphere (MOPITT) is a nadir-viewing gas correlation radiometer measuring in the thermal
infrared (TIR) near 2140 wavenumbers and at 4275 wavenumbers in the near infrared NIR at an overpass of 10:30 am and pm local
time. Global coverage occurs about every three days with a ground resolution of ~22 square km at nadir. Optimal estimation on gas
cell absorption retrieves CO profiles of dry air volume mixing ratio (VMR) on 10 vertical layers, which are integrated to column
amounts. The Moderate Resolution Imaging Spectroradiometer (MODIS) is a passive imaging radiometer, measuring reflected solar
and thermal radiation in 36 bands, with global coverage in ~1 day at spatial resolution between 250m and 1km at nadir. We use AOD
at 550 nm from the merged Dark Target Dark Blue (DTDB) product. We monthly average the atmospheric composition observations
over large regions in North America: the Pacific Northwest (PNW, 38 to 57 deg N, 127 to 110 deg W), Central USA (35 to 49 deg N,
110 to 95 deg W), and the Northeast (41 to 53 deg N, 95 to 74 deg W). Monthly regional averaged data was used for atmospheric
composition data for sufficient statistics, while retaining the ability to demonstrate seasonal patterns. For the CO observations, which
are regional averages of all retrievals within a month, the mean sample size is PNW: 1110, Central USA: 2469, and Northeast: 1341.
For the AOD data, which are regional averages of monthly average data, the mean sample size is: PNW: 240, Central USA: 190 and
Northeast: 175. Mortality data is provided as the monthly annualized death rate per 100,000 population for all of the State of
Colorado, USA. Colorado population ranged between 4.5 million in 2002 and 5.7 million in 2018. We averaged the monthly health
data into two time periods 2002-2011 and 2012-2018.

We used publicly available data. NASA satellite data sets are self-described in their doi url links. We selected MOPITT CO because it is
the longest running measurements of CO from space. MODIS AOD was used because it is measured from the same satellite platform,
Terra. Data is publicly provided as hdf files. Mortality data were accessed via Wide-ranging OnLine Data for Epidemiologic Research
and are collected and provided by the Colorado Department of Public Health and Environment (CDPHE).

MOPITT CO: 2002-2018, 22km ground resolution, global coverage.

MODIS: 2002-2018, 250 m to 1km spatial resolution, global coverage.

Regions of interest are the Pacific Northwest (PNW, 38 to 57 deg N, 127 to 110 deg W), Central USA (35 to 49 deg N, 110 to 95 deg
W), and the Northeast (41 to 53 deg N, 95 to 74 deg W).

Colorado Vital Statistics mortality data: the state of Colorado, monthly annualized death rate per 100,000 population, 2002-2018.

MOPITT CO in August 2009 was missing due to instrument down-time.

We tested different end points for the CO August trend analysis (2016, 2017 and 2018) and all end points showed consistent
increasing trends in CO over the PNW.




