What is the Fate Of Wildfire-Produced CO in the Global Atmosphere?
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Abstract

Carbon monoxide (CO) is a significant trace gas emanating from natural processes, such as large-scale
biomass burning and volcanic emissions, and anthropogenic activities, such as internal combustion
engines, agricultural practices, and industrial processes. Playing a crucial role in atmospheric chemistry,
CO acts as a precursor to tropospheric ozone (Os) formation and contributes to atmospheric oxidative
capacity. High CO levels can negatively impact human health and the environment, worsen air quality,
and contribute to climate change through Os; and CO; formation. One particular concern is CO originating
from wildfires, whose frequency and intensity have increased in recent years due to climate change.
Wildfire-produced CO not only affects short-term air quality but also has long-term implications for
atmospheric composition. Therefore, understanding the role of wildfire-derived CO in the atmosphere is
essential for accurately assessing its impacts on air quality, climate, and human health. In this study, we
employ the well-documented and extensively validated TM4-ECPL global chemistry and transport model
to investigate the transport pathways of wildfire-produced CO. We utilize updated emissions data from
the state-of-the-art Climate Model Intercomparison Project 6 (CMIP6) emission database, to capture
intra- and inter-annual variability. Specifically, we employ 13 dedicated tracers to track CO from each of
the 13 source regions of wildfires as defined by the Hemispheric Transport for Air Pollution version 2
(HTAPv2) project. Our model simulations span 20 years (1995-2015), enabling the study of climatological
conditions and major recurring large-scale biomass burning events. We assess the impacts of CO emissions
and the amounts of CO transported over the global ocean from each region on the global atmosphere.
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