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. A novel aspect of the EarthCARE mission is the use of 3D radiative transfer applied to radiative
closure assessment and modelling the radiative effects of clouds and aerosols

. The effect of using 3D instead of 1D radiative transfer for both applications is presented using one
year of data from the EarthCARE mission
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Two types of fluxes shown
. “Hemispheric” fluxes directly from radiative transfer models at 20 km (dynamical models)
. “Effective” fluxes derived from co-registered radiances for each BBR view (radiative closure)

Radiative transfer inputs from the “BA” baseline

Radiative transfer uses the “BC” baseline version of the ACM-RT processor

. Monte Carlo models for radiative transfer
. 3D uses Ax=Ay=1 km and 1D uses Ax=Ay=1E6 km
. Pixel level results averaged into non-overlapping domains (21 km by 5 km)
. For climatological results, domain means are further averaged into 5° longitude by 5° latitude bins
. Additional solar calculations using randomly sampled solar zenith angles

Results at TOA from September 2024 to August 2025 are used in the analysis
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3D thermal flux at 20 km, September 2024 to August 2025 300 3D thermal flux 3D-1D thermal flux
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Upwelling solar flux difference (June/July/August)
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Solar (climatology at time of overpass) ~ e #XA Cesa

3D solar flux at 20 km (June/July/August 2025) 3D solar flux 3D-1D solar flux
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- Blue line scales daytime mean by the sunlit
fraction of day to estimate diurnal mean
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TOA fluxes for JJA 2025

Upwelling 3D flux
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- Instantaneous |3D-1D| is frequently > 10 W/m? for solar but
always < 10 W/m? for thermal
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- 3D radiative effects in solar and thermal are in general agreement with
previous studies
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Upwelling thermal flux difference (June/July/August)
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Solar (solar zenith angle dependence) ~* Cesa

3D-1D as a function of solar zenith angle and latitude (JJA 2025)
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