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Background

* Accurate information about the reflectivity of the Earth's surface is required for most satellite retrievals of atmospheric composition, and this information is
generally taken from monthly surface reflectivity climatology that neglects angular dependence. The dependence of surface reflection on illumination and
observation directions is described by the bidirectional reflectance distribution function (BRDF). Recently there have been studies to account for the surface BRDF
effects in trace gas retrievals, such as Geometry-dependent surface Lambertian-equivalent reflectivity (GLER) by Vasilkov et al. (2017), Qin et al. (2019) and
Fasnacht et al. (2019); Geometry-dependent Effective LER (GE_LER) by Loyola et al. (2020); Directionally dependent Lambertian-equivalent reflectivity (DLER’
by Tilstra et al. (2021).

* We have developed global GLER products, previously for the Ozone Monitoring Instrument (OMI) and recently for Sentinel-5 Precursor (S5P) TROPOspheric
Monitoring Instrument (TROPOMI) with several new improvements and updates, which include use of
v" near real time daily VO0O6 MODIS MCD43C1 BRDF data and gap-filled with a daily BRDF coefficient climatology,

v" NASA’s Global Modelling Initiative (GMI) hourly 0.25 x 0.25 deg Replay simulations for more accurate determination of pixel specific terrain pressure, and
v’ 4-km near real time snow cover product from the Interactive Multi-sensor Snow and Ice Mapping System (IMS) by the U.S. National Ice Center (USNIC) to
improve detection of seasonal snow/ice scenes.

* We also demonstrated how the use of GLER is beneficial to TROPOMTI's high spatial resolution (up to 3.5 km x 3.5 km) measurements to monitor atmospheric
trace gas pollutants down to the sub-city scale.

Methods GLER over snow and ice

GLER is derived from the following equation Snow/ice flag from Snow/ice flag from
Iiop = I, + GLER*‘T/(I — GLER*S,,)
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