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Introduction & GEOS-CF GEOS-CF version 2 development

GEOS is an Earth System Model 4 For version 1 of GEOS-CF, GEOS-CF v1 was frozen in 2018. Several updates are coming to GEOS-CF version 2, including but
designed to advance the use of the GEOS AGCM is coupled not limited to: GEOS AGCM (v10.23.0, release late 2022), new near-real time GEOS for Instrument
satellite data products. Since itis a to the GEOS-Chem (v 12) Teams (GEOS-IT) for meteorological replay segment (see Fig 3b), upgrading to GEOS-Chem v14.0,
modular system, it can be run as a chemistry module with full latest CEDS anthropogenic emissions at 0.1° global resolution up through 2019, data assimilation of
numerical weather prediction model tropospheric and Ozone, NO2, and SO2 using NASA Aura-based instruments (MLS and OMI).

and coupled to chemistry modules. stratospheric chemistry. Results of the comparison of GEOS-CF v1 with a coarser development run for GEOS-CF v2 below &4

Fig 1: Example of cube sphere grid used in

show global coverage
(https://modis.gsfc.nasa.gov/)
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Fig 8: Comparison Ozone Monitoring Instrument (OMI) observed tropospheric column NO,

lines). Reproduced from Knowland et al. 2022a
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(v4.0) vs. GEOS-CF: (a) 2018-2019 average using the 1-2pm local time average simulated by
GEOS-CF (b) GEOS-CF minus OMI (c) Time series of tropospheric NO, averaged for six regions

(see the red boxes in {a,b)). Reproduced from Keller ot al, 2021 GEOS-CF is ingested into several platforms, including CDC tracker, WRI Resource Watch, and Google Earth
T Engine thanks to the NASA-Google Partnership k4 and supports NASA campaigns, TEMPO and TOLNet 4.
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Fig 5: Median ozonesondes profiles for 2018-2019 (ppb) the monthly time series of surface ozone from GEOS-CF (purple) and the GAW sites Ozone, b) Hydrogen Chloride, c) Chlorine Monoxide. When concentrations are far from ozone mixing ratios > 80 ppb below 5000 m asl. Figure
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Fig 14: GEOS-CF replay and forecasts files are available in Google Fig 15:Using ratio techniques (as described in Figure 11 caption) and a machine learning regression algorithm
@) il 1@ Earth Engine (GEE). The GEOS-CF Air Quality Data Explorer was within the GEE code editor, an example application has been developed to fuse GEOS-CF surface level NO2 data
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