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Abstract - The CROSS DRIVE project aims to develop an e 4
etrieved through the
innovative collaborative workspace infrastructure for space CrO_ssDrivet
. . . . . . . . . environmen
missions that will allow distributed scientific and engineering
teams to collectively analyse and interpret scientific data as well
as execute operations of planetary spacecraft. ASIMUT will be
one of the tools that will be made available to the users. Here we
describe this radiative transfer code and how it will be integrated

into the virtual environment developed within CROSS DRIVE.
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Introduction

% Scat. Properties '
The concept of CROSS DRIVE is to join research on space ASIMUT is now available on http://asimut.aeronomie.be/ to be tested

engineering and science analysis. The development of the before being integrated into the Virtual environment of CROSS DRIVE.
collaborative workspace will be implemented to support the

following scientific data analysis:

 Share and correlate atmospheric data sets, analysis, models
and simulations based on payloads of the two main Mars’
satellites MEX and MRO, and future ExoMars;

* Compare and correlate satellites data for geology and
geodesy;

* Benchmark satellite and ground based Mars atmospheric
measurements. e
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ASIMUT-ALVL GUI

ASIMUT-ALVL is a modular software for radiative transfer calculations in planetary
atmospheres. With this web user-interface, you can easily setup and run
atmospheric simulations on Earth, Mars and Venus. Password (min 5 characters)
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The above scientific objectives will help the team to understand
and develop necessary scientific algorithms and data
management strategy necessary for exploiting Mars satellite and | e o R e v o s e
ground based data, Mars science analysis, execute Mars global

circulation studies and benchmarking Mars data. i - L

Configuration setup for a new simulation

Radius: 6371.23 km Ziaii - i limit, you will have to delete simulations you don't need anymore before submitting a new one. Please note that a simulation and all its related files will be
g automatically deleted after 30 days
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collaborative workspace platform that provides access to remote :
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scientists and engineers, from different disciplines, to collaborate :
in analysing and exploring space data in order to make scientific - — _ :
discoveries as well as contributing to ongoing space missions. TR T TR TR i
One of the tools that will be made available to the users is a on e
line radiative transfer code which will be used to simulate the I g ——
Martian atmosphere and to analyse Level 1 spectra of selected
experimentS. T Fi:ld ofview(degreeﬁs) Ti:(degrees) | Fc::| (mm) | Merorsize(mm) A Iri:diameter(mm) A srji(nnear)
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ASIMUT on Iine e Configuration setup for a new simulation
The IASB-BIRA ASIMUT Radiative Transfer model developed in -
2006 was initially used for Earth observation missions (I1ASI and

Molecules

ASIMUT-ALVI A Home $ Account Please select the molecules and cross-section species you will be able to add individually to a spectrum window.
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ACE-FTS) [2]. The code was then adapted for planetary Confiuraton seup foranow simuaton e e 2
atmospheres, in particular those of Venus [3] and Mars [1]. This |~~~ =~ = o 0 —

code has been developed with the objective to be as general as B s

possible, accepting different instrument types. The algorithm can LSS

simulate absorption due to molecular species but also extinction
due to Rayleigh and aerosols scattering. Recently ASIMUT has
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In this section you can define four different types of aerosols, each one being selectable in every window independently from the others. @
aerosols. ASIMUT has been chosen as the reference code for the o
. Configuration setup for a new simulation Total opacity: o7 The aerosol optical thickness in the layer L is calculated using:
NOMAD instrument selected to be on-board the ExoMars TGO. S S

Reference wavenumber (#p) in cm”’ 223133 If 1 is set to -1, then the value is taken as the mid value of wavenumber of the
Wi a i

Click on the following button to add a new spectrum.

ASIMUT is a modular program for radiative transfer calculations

Add new Spectrum
Total opacity: 05 The aerosol optical thickness in the layer L is calculated using:

in planetary atmospheres. The ASIMUT software has been ——— = s
developed to exploit the synergy existing between the growing

. . . . Instrument profile Instrument 1 E\ Type of geometry Nadir Ei Total opacity: 05 The aerosol optical thickness in the layer L is calculated using:
Angstrom coefficient (ax) = I e | P &
number of different instruments working under different B s a = wo = e ()
Ob tion altitude (H, Rejerence wavenomser. (M) Ay cat: e If 11y is set to -1, then the value is taken as the mid value of ber of th
: servation aitituae s 20 vy is set to -1, then the value is taken as the mid value of wavenumber of the
geometries. The main particularities of the software are: |
o o ma () 0.1
End of LOS altitude (H,
Step 05 cm 1 ( end) 0 km
Angic/(9) 0 degrees LIDORT model
Rt soncs Viewing zenithal ang|e 0 degrees Total opacity: 05 The aerosol optical thickness in the layer L is calculated using the optical depth
° °1: ° ° (OD) from a pre-selected file (selected based on the aerosol type):
Source G n i : '
1. The possibility to retrieve columns and/or profiles of ]
Viewing azimuth angle 0 degrees o Taer,l, = OD frompite Naer, L ASE

Aerosol type Mais B

atmospheric constituents simultaneously from different . 0
spectra, which may have been recorded by different

instruments or obtained under different geometries. This
allows the possibility to perform combined retrieval, e.g., of a
ground based measurement and a satellite-based one
probing the same air mass, or from spectra recorded by it buionactin b meres il

different instruments on the same platform;

: : : : This simulation tool Il as the related ti d datab ided t f fch by the Belgian Institute for S
2. The ana |yt ical derivation of the Jacobian S, STy EULIAEDY. by TG (0 fie kol <R BAIOU 10 S0 10l e Wl K ity work 4 iR e o e
simulation results. Should you have any further questions or require any additionnal information, please feel free to contact the Planetary Aeronomy
f h O ° I E . . h d O E IVI . department of the institute.
3. The use of the Optimal Estimation metho , using
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diagonal or full covariance matrices;
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4. |ts portability;

5. Its modularity, hence the ease to add future features.

Solar azimut angle 0 degrees

Configuration File Preview
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