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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
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Background

Many radiative transfer models have been developed

@ecsa (opernicus

and are widely used in Earth Observation: RAMI4ATM is a new initiative
N T e e e s dedicated to the benchmarking
« Calibration
. : of coupled surface-atmosphere
OPT-MPC ¢ LA M. comoeeen @ ...................... - radiative transfer models. It is
1 % primarily oriented to RTM
- users.
. ) . ) WAVEEEN;H . ) April 2022 - September Active submission
« Atmospheric correction or sensitivity analyses 2022 period
January 2023 On-line results

» 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/
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Europe’s eyes on Earth

Sentinel-2

Blue MSI 2 492 4nm 66nm
Green MSI 3 559,8nm  36nm
Red MSI 4 664.6nm 31nm
NIR MSI 8a 864,7nm 21nm

1,6um MSI 11 1613nm  91nm
2,7um MSI 12 2202nm  175nm

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

<meas> |dentifier tag

Link to Format file description

Level of the measurement
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Bi-Hemispherical Reflectance

Hemispherical Directional
Reflectance Factor in the principal
plane

Hemispherical Directional
Reflectance Factor in the orthogonal

plane

Bi-directional Reflectance Factor in
the principal plane

Bi-directional Reflectance Factor in
the orthogonal Plane

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

BOA

BOA

BOA

TOA

TOA

REFLECTANCE

0.035 :
0.030 :
0.025 :
0.020 :

0.015 F

0010[

} .
ZgoA

© European Union

WAVELENGTH 495nm
T

BOA HDRF

1 1 1
-50 0 50

VIEWING ANGLE IN THE PRINCIPAL PLANE (DEGREE)

European
Commission




Surfaces: 5 parametric + 3 abstract canopies
S Ce n a rl O S White Surface Black Surface  Lambertian Surface RPV Surface Ross-Li Surface Homogenous canopies (3)

Rayleigh
(molecular
scattering only)

Absorbing _
Atmosphere -

Aerosols only
Atmosphere .~

Scattering and
Absorbing
Atmosphere -

Absorbing and
Aerosols
Atmosphere -

Scattering and
Aerosols
Atmosphere -

7 Atmospheres families

Complete
(Scattering,
Absorption,

and Aerosols) -
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Surfaces
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RPV model with 3 parameters: p,, k, 6
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Ross thick and Li sparse kernels
combinations: fis,, fyot, fgeo
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3 homogeneous abstract
canopies

Scene dimension 25 x25x 2.1m

(Xm;eaiéf:tzrmin) -12.500, -12.500, 0.100 m
Leaf center

(Xmax, Ymax, Zmax) -12.500, -12.500, 2.100 m

Scatterer Radius 0.05m
Leaf area index 3 m?/m?
Height of canopy 2m
Number of leaves 238732
Planophile LAD _ _
(HOM25_LAM) p=2.531 v=1.096
o, Erectophile LAD _ _
\ (HOM35_LAM) p1=1.096 ¥=2.531
0\'} /
s |\\ Uniform LAD ( 1.0 v=1.0
/ HOM45 LAM) p=i.0v=L.
plate model
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Atmospheres

Three main elements are combined to
create seven atmosphere families as

shown in the diagram below

AtmosphereType.RAYLEIGH AtmosphereType. ABSORBING

BN BN

- ex(2x2)

AtmosphereType. SCATTERING_ABSORBING = AtmosphereType.ABSORBING_AEROSOLS  AtmosphereType.SCATTERING_AEROSOLS

AtmosphereType.COMPLETE

AtmosphereType AEROSOLS

2x2

Variants = 1

molecular
scattering

1x(2x2)

© European Union

molecular
absorption

@ European Union

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 -
« AODS550 low (0.2) and high (0.6) Y a—

A total of 69 atm. variants are defined in

RAMI4ATM.
Some of them are used only
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Participation

RTM users versus expert mode

One homogeneous atmospheric layer

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 spectral band

o o T2y

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

One homogeneous atmospheric layer

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 spectral band

o o T2y

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

One homogeneous atmospheric layer

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

EU Login

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

ﬂ European | Log inZDENglish Search

Commission

About the European Commission » RAMI » Homepage

RAMI Homepage

RAdiation transfer Model Intercomparison

L0 C Past phases v The new RAMIV || The new RAMI4ATM  Guidance ¥  How to participate News and events

April 2022 RAMI4ATM

Launch of the RAMI4ATM This is the official site of the RAdiation transfer Model Intercomparison (RAMI) initiative.
nhase RAMI proposes a mechanism to benchmark models designed to simulate the transfer of

radiation at or near the Earth's terrestrial surface, i.e., in plant canopies and over soil
October 2020 RAMI V surfaces.

Launch of the 5th RAMI phase

As an open-access, on-going activity, RAMI operates in successive phases each one
aiming at re-assessing the capability, performance and agreement of the latest
2009/2015 RAMI IV generation of radiation transfer (RT) models. This in turn, will lead to model
enhancements and further developments that benefit the RT modelling community.

2008/2009 RAMI4PILPS RAMI-V maintains the abstract and actual scene definition of RAMI-IV phase.
I Additionally, two actual scenes, defined through a semi-parametric (Savanna) and an
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Participation

€ Logged in

SEnglish

About the European Commission » RAMI » Phase: RAMI4ATM

European |
Commission

The new RAMIAATM

2022 - on going

w

The new Scenario ¥  Measurements  Guidai

RAMI4ATM

The new
RAMI V

Past
phases

Home

Description April 2022 - September Active submission R/
2022 period be

Scenario Combinations rac
] ex

Experiments January 2023 On-line results R

Output Filename and

Compared to previous RAMI benchmarks, the major differen
Formats

radiative effects occurring between the surface and the simul
Sentinel-2A/MS| spectral bands has been chosen for that |
support the simulation of radiative processes at the surface
coupling between the two.

JSON file to setup
RAMI4ATM experiments

RAMI On-line Format

Checker Over the past

ion for e.g., vicarious calibration, lookup table g

ny radiative transfer models hz

RAMI On-line Model analyses. Many of these models ship atmospheric property

Submission been extensively tested in ideal conditions but so far, no long-t
systematically compare models when they are used to <
References uncertainties of these models have not been clearly assess
Download typical Earth Observation applications by remote sensing s
simple homogeneous scenes as defined in previous RAMI pha:
Acknowledgments

B 2a T B e e e | e T LN

This new phase is oriented toward the support of calibration a.._ .. __

T

European Search
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Qloggedin  gyeich ‘

About the European Commiszion » RAMI > Phasze RAMI4ATM: RAMI On-line M (ROMS)

RAMI On-line Model Submission (ROMS)

RAMI4ATM phase

w

News and  Admin v

events

Scenario ¥  Measurements Guidance ¥ How to
participate

Past
phases

The new
RAMI4ATM

The new
RAMI V

Home

This table is showing the last 100 successfully submitted testcases. To visit the entire table, click here.
You are advises to check the logfile B each time you submit new data, especially for new archives: this file informe you of any problems with results
submission.

All form fields identified by ™ are required.

Model Additional information Submission files

© New model Description ™ (min- 3, msx: 500 chars) The maximum size of an uploaded file is 2Mb.

Allewed chars: [a-z, 0-9, -] Allowed extensions are: mes, zip, fgz, tar, bz2.
{min: 3, max: 20 chars) Copernicus Community model
eradiate
A
Reference™ (min: 3, max: 500 chars)
Add reference if exists ...
A
Note
Developer or user
Y,

Register a Model

e e T T |
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| | | About the European Commission > RAMI > Ph RAMI4ATM, for RAMI4ATM
I raCtlcaI I I lfO rl I latIOI I Download for RAMI4ATM

RAMI4ATM phase

+ Experiment list and setting section

experfmenf r_‘ RAMI4ATM experiments description JSON file Download &
| D English (603 KB - zip fil) =
) e \ A JSON file with all experiments available for RAMIAATM phase.
I

RAMI4ATM experiments names

) rﬂ ) Download 4
- ---_‘ Englizh (152 KB - ASCH file)
scerllan‘o :

An ascii file with the list of all experiments available for RAMI4ATM phase.

.__./ B « Jupyter Notebook section (example)

<HOMxx>_<SUR>_<MATP>_<BND>_<zZZaAAA>-meas_model.mes

g Jupyter Notebook file for testcases
Download &
© European Union rﬂ English (238 KB - ipynb file) wmoat =
An example of Jupyter Noteboolk used to illustrate how RAMI4ATM participants may load the “user mode™
Ranioninelbomatichecken(RORE) parameters for each scenario, perform their simulations and save their results.
S Check your format

Scenario V'

Measurements ~ Guidance ¥ Howto Newsand  Admin V'

participate _events

s Surface section
RAMI On-line Model Submission (ROMS)

result fles with the RAMI On.Line Format Checker (ROFC), prior to (INVIEINVEVEES

RAMI4ATM lambertian spectral parameters
See your results |D
You are strongly encouraged to perform an on-line format check to v

) Download 4
Englizh (104 bytes - cav fie)
Home Past v The new Scenario V' Measurements Guidance ¥  How to

that your resuls have produced correctly named and formatted result-fik phases  RAMIV. participate

Sixsnad mode! updated corocly
Using the upload form, please upload an ascii .mes file by clicking on

Last 100 submitied testcases for model  Log and Legend
Browse button or directly using the drag and drop functionality to the v

sixsnad
This table is showing the last 100 successfully submitted testcases. To visit the entire table, click here

Lo An ascii file with specfral reflectances parameters of the Lambertian models.
box (left hand side). You are advises to check the logfile & each time you submit new data, especially for new archives this file informe you of Search for
submission
g r RAMI4ATM RPV spectral parameters
All form fields identified by * are required. : P a0 Download
U p I oa d yo u r Model Additional information Submission files Englizh (173 bytes - cav fie)
New model Description * (min: 5, max: 500chars) The maximum size o |3
resu Its Ao s 2,05, Alowd exensicns ¢ 53
i . max: 0eter) . o or ES P
[ ) freomemesa : HONZS LA 2625 1042302000 ° An ascii file with spectral parameters of the RPV model.
5

O sixsnad L 4 l

Refe * (min: 3, max- 500 chars) M25_LAM_EC2S_M04_2300000 brfpp tbs @ .

e RAMI4ATM Ross-Li spectral parameters
_ Download 4
Englizh (223 bytes - cev fie)
Y o bripp
Note o P - -
An ascii file with spectral parameters of the Ross-Li model.
test o
H e
4 —
=
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.

Commission



Thank you

© European Union 2022

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the
EU, permission may need to be sought directly from the respective right holders.
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