Within ESA’s Climate Change Initiative (CCI), the Aerosol_cci+ project (3/2018 – 3/2022) aims at evolving and qualifying aerosol retrieval algorithms for the dual-view radiometer sensor line covering the periods 1995 – 2012 and 2016 – 2030 (ATSR-2 onboard ERS-2, AATSR onboard ENVISAT; SLSTR onboard SENTINEL-3A and SENTINEL-3B). Aerosol_cci+ builds on the legacy of a decade of Aerosol_cci(2) projects since 2010 in improving and benchmarking aerosol retrieval algorithms for climate applications. Updated algorithms from Aerosol_cci+ shall be used in future contracts of the Copernicus Climate Change Service to expand the length of aerosol Climate Data records with improved accuracy and information content. Within Aerosol_cci+ updated algorithms are used to process limited test data (typically one full global year per sensor): These datasets are then validated against ground-based AERONET sun photometer network measurements and inter-compared to other satellite aerosol datasets. Two user case studies will assess the potential and limitations of the improved datasets for climate services and re-analysis (data assimilation into a global atmospheric model) and for climate science applications (radiative forcing aerosol direct and indirect effects). Additionally, Aerosol_cci+ provides community support of the International Satellite Aerosol Science Network (AEROSAT) and its algorithm experiments. 
The main output variables to be assessed are Aerosol Optical Depth (AOD) and Fine Mode AOD. The project works with two algorithms of different maturity: One mature algorithm from Aerosol_cci2 (by Swansea university) which provided the best combination of quality, uncertainty characterisation and size information will be further improved to overcome some of its core weaknesses (e.g. over bright surfaces) and to be applied consistently to the series of similar but slightly different dual view radiometers (while the two ATSR instruments are forward viewing, the SLSTR instruments are viewing rearward, which means sampling different parts of the aerosol scattering phase function with different sensitivities in the retrievals). A second innovative algorithm (by Rayference) with optimal estimation mathematical basis will be adapted from geostationary satellite observations to conduct combined retrievals of aerosol and thin clouds with full consideration of uncertainties and their correlations.
In the first year, Aerosol_cci+ has implemented several corrections to the mature algorithm and applied it to all four sensors (for the first time to SLSTR onboard SENTINEL-3B). The first Climate Research Data Package (CRDP – see Fig. 1) and associated light documentation (User Requirements Document, Algorithm Theoretical Baseline Document, End-to-end Uncertainty Budget, Product User Guide, System Specification Document, Product Validation Plan) are available for validation and initial user assessment in the next three months. The two user case studies will be set up in order to use the second CRDP which will become available in nine months. Aerosol_cci+ scientists contributed significantly to AEROSAT experiments on a multi-mission merged AOD record (Sogacheva, et al., 2020 – see Fig. 2) and on standards for AOD pixel-level uncertainty validation (Sayer, et al., 2020), which both led to peer-reviewed publications and large interest in the AEROCOM modelling user community. Aerosol_cci+ also led an all-CCI paper on multi-ECV consistency (Popp, et al., 2020 in review).
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Figure 1: Aerosol_cci+ First Climate Research Data Package: Swansea algorithm AOD for September 2019 from SLSTR onboard SENTINEL-3A and SENTINEL-3B (from Aerosol_cci+ Algorithm Development Plan, v1.0, 2020)
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Figure 2: Multi-mission merged AOD records for Europe and South-East China (from Sogacheva, et al., 2020)
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