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Application to EnMAP: processing of 18 products over AERONET sites and time series 
over ROSAS [5] calibration sites (La Crau & Gobabeb)

Application to Sentinel-2: processing of 5 products collocated with AERONET sites

CORATHYP Physics Model [1] Atmospheric Characterization
Retrieval techniques:

➢ Water vapour: APDA algorithm [2] with improved iterative process on 
low reflectance surfaces  

➢ AOT@550nm: DDV algorithm based on MAJA approach [3]. Involves 
the minimization of a cost function that depends on Aerosol Optical 
Thickness (AOT)  

Exogeneous data:

➢ ECMWF: surface pressure, ozone, relative humidity   

➢ CAMS: AOT@550nm for each particle type (SeaSalt, Dust, Organic
matter, Sulfates, Black Carbon, Ammonium, Nitrates) in order to 
constrain the aerosol model and estimate AOT@550nm when DDV fails

Radiative Transfer (RT) – SOS-ABS [4]
➢ 1D plan-parallel vector code (with polarization) in clear sky conditions

➢ Considers coupling of scattering and gas absorption 

➢ Gas absorption modelled with CKD approach (up to 1 cm-1 resolution)

➢ Literature and user-defined aerosols models (CAMS compatible) 

Available on: https://github.com/CNES/RadiativeTransferCode-SOS 

The surface reflectance boa is extracted from the 

measured TOA reflectance with topographic and 

adjacency effects correction using an iterative

process:

𝜌𝑏𝑜𝑎 =
𝜌𝑚𝑒𝑠
𝑡𝑜𝑎 − 𝜌𝑎𝑡𝑚

𝑡𝑜𝑎 − 𝜌𝑑𝑖𝑓
𝑡𝑜𝑎

𝐼𝑟𝑏𝑜𝑎
𝑛𝑜𝑟𝑚 × 𝑇𝑑𝑖𝑟

↑

Normalized BOA 

Irradiance
Upward Direct 

transmittance

Upward Diffuse 

reflectance
Considers surface and 

irradiance heterogeneity. 

Estimated in 2nd iteration

Extracted from RT code
Sum of direct, diffuse, 

trapping effects and reflected

irradiances. Considers

slopes, surrounding relief, 

and surface heterogeneity

Atmospheric

reflectance
Extracted from RT code

Measurement

Upward reflectance terms

Downward irradiance terms

Studies in progress
➢ Analysis of differences in H2O absorption bands

➢ Investigation on surface reflectance bias in SWIR

➢ Advanced comparison exercise with EnMAP L2 processor

➢ Refinement of DDV coefficients (Red-Blue relationship) for EnMAP

➢ Evolution of DDV cost function to limit AOT over-estimation

➢ Update of CAMS processing tool to consider new particle types

Future evolutions

Influence of the iterative process over 
low reflectance areas (La Crau) 

Comparison with MAJA and AERONET

Water vapour AOT

Comparison with MAJA(*) and AERONET

AOT spatial variability – Comparison
with MAJA (La Crau)

Surface reflectances

Good agreement between
CORATHYP and MAJA

Comparison with MAJA(*) over a selection of spectra (~4 per product) 

Atmospheric properties

Comparison with AERONET

Surface reflectances
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Average difference with in-situ

Average difference with in-situ

➢ Good agreement with 
in-situ and EnMAP L2

➢ Remaining differences 
in H2O absorption 
bands

➢ Bias in SWIR over 
Gobabeb (under 
investigation)

Water vapour

AOT

(*) The multi-temporal approach of MAJA 
is deactivated for these comparisons
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