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A critical part of planning for GOES-R implementation is the development of forward radiative transfer (RT) models to compute top-of-atmosphere (TOA) radiances in an end-to-end system. Generation of these radiances are important in developing new products and algorithms, such as atmospheric profile retrievals, cloud and aerosol property retrievals, and wind retrievals, and are essential in the preparation of GOES-R data for data assimilation. 

Toward this effort, the Cooperative Institute for Meteorological Satellite Studies has built a forward RT modeling system for rapidly computing 2-D TOA thermal radiances in all weather conditions for the Hyperspectral Environmental Suite (HES) and certain channels on the Advanced Baseline Imager (ABI). The system consists of two main components: a fast band model for computing layer gas optical depths and a multiple scattering RT model that parameterizes cloud reflection/transmission properties. The latest ice scattering properties based on rigorous calculations are used in generating the RT model databases. Weather Research Forecast (WRF) model simulations supply the necessary atmospheric and cloud fields for which radiances are computed. Capabilities of the RT model system will be discussed in detail along with its current performance and planned improvements.

