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Radiation Transfer Model Intercomparison exercise

• 3D Radiative Transfer model independent assessment
• 20+ years activities (five phases, ROMC and RAMI4PILS)
• Blind concept
• Increased complexity of scenarios and experiments
• Oriented to vegetated surfaces
• Oriented to satellite and in situ observations

https://rami-benchmark.jrc.ec.europa.eu/



Background
Many radiative transfer models have been developed 
and are widely used in Earth Observation:

• Calibration

• Atmospheric correction or sensitivity analyses

• The uncertainties of these models have not been 
clearly assessed in realistic usage conditions when 
supporting typical Earth Observation applications by 
remote sensing scientists. https://rami-benchmark.jrc.ec.europa.eu/

RAMI4ATM is a new initiative 
dedicated to the benchmarking 
of coupled surface-atmosphere
radiative transfer models. It is 
primarily oriented to RTM 
users. 



Sentinel-2 
Band Centre Width

Blue MSI 2 492,4nm 66nm
Green MSI 3 559,8nm 36nm
Red MSI 4 664.6nm 31nm
NIR MSI 8a 864,7nm 21nm
1,6µm MSI 11 1613nm 91nm
2,1µm MSI 12 2202nm 175nm

MultiSpectral Instrument (Airbus Defence and Space) source: sentinels.copernicus.eu

https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-2-msi/msi-instrument#:%7E:text=The%20MSI%20measures%20the%20Earth%27s%20reflected%20radiance%20in,is%20measured%20at%20Full%20Width%20Half%20Maximum%20%28FWHM%29.


Measurements

https://rami-benchmark.jrc.ec.europa.eu/



Scenarios
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Surfaces: 5 parametric + 3 abstract canopies

https://rami-benchmark.jrc.ec.europa.eu/



Surfaces

Purist corner
RPV model with 3 parameters: 𝜌𝜌0,𝑘𝑘,𝜃𝜃

𝑅𝑅 = 0.0

𝑅𝑅 = 1.0
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Surfaces
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Atmospheres
Three main elements are combined to 
create seven atmosphere families as 

shown in the diagram below

As the three main elements are further 
characterized by specific properties such 
as:
• 6 different combinations of the columnar 

concentrations of water vapor and ozone
• Continental and Oceanic aerosol models 
• AOD550 low (0.2) and high (0.6)

A total of 69 atm. variants are defined in 
RAMI4ATM.
Some of them are used only 
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Radiative transfer equation 
(RTE) is strictly valid only for 
monochromatic intervals.

For practical reasons, RTE is 
solved in spectral intervals 
when simulating satellite 
bands.

Participation
RTM users versus expert mode

One homogeneous atmospheric layer

𝜆𝜆1 𝜆𝜆2 𝜆𝜆3



Advanced coupled surface-
atmosphere RTMs combine 
all the radiative processes in 
each atmospheric layer and 
in each spectral interval for 
the users. 

RAMI4ATM primarily targets 
these users.

Participation
RTM users versus expert mode

One homogeneous atmospheric layer

Molecular absorption (lines)
Molecular scattering (Rayleigh)
Scattering/absorption by aerosols

One spectral band

𝜆𝜆1 𝜆𝜆2 𝜆𝜆3



RTM developers can participate. 
Single scattering albedo and 
phase function of each layer and 
spectral interval is however not 
provided. Provided information is:

• Aerosol micro-physical 
properties

• Aerosol vertical concentration

• Molecular concentration

Participation
RTM users versus expert mode

One homogeneous atmospheric layer

Molecular absorption (lines)
Molecular scattering (Rayleigh)
Scattering/absorption by aerosols

One spectral band

𝜆𝜆1 𝜆𝜆2 𝜆𝜆3



Participation

https://rami-benchmark.jrc.ec.europa.eu/ EU Login



Participation

eradiate
Copernicus Community model 

Add reference if exists …

Developer or user



Practical Information

Check your format

Upload your 
results

See your results



Thank you
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https://creativecommons.org/licenses/by/4.0/
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