Investigating the effects of smoke masking on satellite retrievals of carbon monoxide In
fresh biomass burning plumes
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the University of Colorado Airborne Solar Occultation Flux (CU 3y plume centered at Geometry Angle 136.12 al |
| AirSOF) instrument was flown below biomass burning plumes to 2.0 km altitude, with A - ated Satellite: Nadi :
measure vertical trace gas columns, such as CO, along the direct § a FWHM of 0.5 km Elg\r/)arfc)iglr:n:ne o Ai?cer 'ﬂe'z i'tlr: vorm | /;
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' solar beam at mid-infrared wavelengths. The Sentinel-5 Precursor » Calculated Box Air J .a eh | :
| satellite, which houses the TROPOspheric Monitoring Instrument § Mass Factors, or a Sensor Altitude Satellite: 750.0 km ok | i
. (TROPOMI), provides a unique opportunity to quantify and validate measure of the Altitude Aircraft: 1.0 km | i
' emission fluxes from space. Through daily observations of area sensitivity to Surface Albedo  0.05 0.20 ol X ))‘i
sources such as wildfires, TROPOMI provides measurements of photons from a O3, O, AY N |
trace-gas maps in the Ultraviolet-Visible (UV-Vis.) and shortwave-IR specific altitude Atmosphere Absorb H.O, CHa4, H20, ( @‘mgl/.\j '
(SWIR) spectral regimes (e.g. CO, using the first overtone + Investigated effect SOTDETS NO,, CO, Aerosol .
vibrational band). We first present radiative transfer modeling (RTM) of different viewing Aerosol
calculations of air mass factors (AMFs) from both the aircraft and geometries (eg _ _ Figure 1. Schematic of the aircraft and satellite viewing geometries for biomass burning plume
satellite perspectives for varying aerosol OptiCal depthS (AODS) In satellite and aircraft Phase Function Henyey-Greenstem sampling. The aircraft measures along the direct solar beam, and a solar zenith angle correction is
\ used to convert to a vertical column density. The position of the sun relative to the zenith, also
the SWlR, TROPOMI measures backscattered solar phOtOnS, which measurement Aerosol SSA 0.80 095 known as the solar zenith angle (SZA), is shown. The satellite measures scattered photons along
4 i . p : ; . ; . ; the slant column. Information on the AMF is required to convert the satellite SCD into a VCD, such
we show through RTM simulations to be advantageous IN reducmg perspectlves Asvmmetr 0.76 0.70 that VCD = SCD / AMF. Once the AMF is known, the corresponding slant column can be converted
qe rosol effects. y y ° ] to a vertical column, allowing for the comparison between the satellite and aircraft.
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flights are chosen where spatial and temporal overlap between the aircraft and 2 - Aerosol Optical Depth
satellite is comparable, usually within ~1hr of the S5P overpass. Green shading 39 Figure 4. Calculated AMFs for the UV and SWIR regimes for a Gaussian aerosol profile
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