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Abstract

Vicarious calibration systems make use of Pseudo-Invariant Calibration Site (PICS) for the post-launch
calibration verification of sensors. The system currently in place at EUMETSAT, developed by Govaerts et
al., 2004, uses 20 desert sites based on the work by Cosnefroy et al., 1996.

The surface reflectance over the PICS is characterize through the Rahman-Pinty-Verstraete (RPV) model
(Rahman et al., 1993) which has four parameters: p_0 which determines the magnitude of the BRF, k and
0 which control the BRF anisotropy and finally p_c which determine the magnitude of the hot-spot effect.
Satellite time series are then simulated through a radiative transfer model, considering an aerosol model
obtained from AERONET analysis for the aerosol micro-physical and single-scattering properties.

To reduce the uncertainty associated to this vicarious calibration method, a new dataset of RPV
parameters and an improved aerosol model are prepared in the framework of the RPV4PICS project. This
project involves the acquisition of several time series over selected PICS (Libya4, Algeria5, Niger2, Arabia2)
at 20 and 50 km, obtained from sensors operating in the 350-2500 nm spectral region, such as the
MultiSpectral Instrument (MSI) on board Sentinel-2. These time series are inverted with the CISAR
algorithm developed by Rayference (Govaerts and Luffarelli, 2018, Luffarelli and Govaerts, 2019) to
retrieve a set of RPV parameters in all the available sensors’ spectral bands, which are then spectrally
interpolated at 1nm resolution between 350 and 2500nm.

The surface topography effects over the targets are observed by means of the Copernicus Digital Elevation
Model (DEM). Through simulations obtained with the Eradiate radiative transfer model developed at
Rayference, the effects of the topography over surface reflectance anisotropy is analysed. It will be shown
that some of these effects over some of the selected PICS (e.g. Niger2) is close to the one of a Lambertian
surface, suggesting the possibility of reducing the pixel size for calibration purposes. The obtained RPV
datasets at 20 and 50 km reflect these findings, showing smaller difference at the different resolutions
over more homogenous targets.

A new aerosol model is also prepared by analysing AERONET V3 L1.5 Inversion Product. In particular,
different aerosol model are prepared, accounting for the observed geographical differences, such as over
the Sahara or the Arabia region.

The improved RPV dataset and aerosol models are validated through simulations of VIIRS simulations
using an accurate radiative transfer model, such as RTMOM or Eradiate.
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