OBJECTIVE HARMONIZATION

HARMONIZATION Otur oblj_ective iiﬂto prov;deta duszr_—friegcTill\;/ _softl/varedtool tr]cat Althrough all RTM solve the radiative transfer equation, their
AND COMPARISON T oite,  ertoces difr i conen, e ond fornat, AL e o
OF ATMOSPHERIC s (CAS 0P St ) s et sy romoniedmamnr

RADIATIVE TRANSFER users can f:ff;'ﬁifz ()I:/Zealrzgs ao}/viglaet;arslgfso; ;tr?;);%rttri;i;l\:; gopr:r:\s(zply)usedd units, to_lefinitions (e.g. AOT vs visibility, optical
MODELS WITH THE ropere) s comentiors.

ALG TOOLBOX

Outputs
Use of transfer functions (transmittance, path radiance, spherical
albedo) for scene simulation and atmospheric correction, and

IMPLEMENTED MODELS TOA radiance spectra. Units are standardized.

Jorge Vicent Servera (Magellium | Univ. of Valencia) MODTRAN Format
. ; . modtran.spectral.com _ _ . _
Jochem Verrelst (I:Jnluv. (of VaIe”nua; .y calsa.umd.edu/6spage.html RTM native outputs are read and stored in a netcdf (.nc) file with
Béatrice Berthelot (Magellium * : : : e -
Gustau Camps-Valls (Univ. of Valencia)  libRadtran libradtran.org intuitive and documented interfaces.
« SBDA . .
iRTDEgO github.com/paulricchiazzi/SBDART Dataset/ description Earat
| o icare.univ-lille.fr/artdeco/ LUT output data rame="LUTdata"
_ xd and others in the pipeline (SCIATRAN, DISAMAR, pyDOME...) Stored LUT output data, consisting of type=DOUBLE
Atmospheric radiative transfer models (RTMs) atmospheric transfer functions as obtained by  Junits=(various)
are a critical tools in remote sensing the executed RTM. dims=[n_funcs*n_wvl n_comb]
zpfllcatlons, .faC|I|ta|t|nqth|nstrumegt dis:?:, Solar radionce p——T
ala processing algorithms, ana Ssatellite Extraterrestrial solar irradiance used in the type=DOUBLE
Cal/Val activities. However, the diverse and CURRENT PROJECTS simulation. Notice that 10 is the same for all the Junits=mW-m-2-nm-1
complex nature of available RTMs presents a « FLEX and CHIME end-to—-end simulators | ESA/ESTEC nodesinthe LUT. dims=[n_wv]
S|gn|f|c§nt challenge to standar.dl.zmg data « Generic Simulator of Optical Satellites(GSOOS) | ESA/ESTEC LUT header name="LUTheader"
processing schemes and harmonizing CalVal « FLEX Level-2 Study | ESA/ESTEC Matrix containing the values of the input type=DOUBLE
iables at each combination in the LUT.The  Junits=(various)
procedures. . _ variab
ACIX-IIl Land | ESA/NASA "units” attribute consists on a string of comma- Jdims=[n_param n_comb]
« RAMI4ATM | EC separated units (e.g., 'unit1,unit2,...’).
« SMAC | CNES

SZA name="SZA"

Values of the Solar Zenith Angle for each of type=DOUBLE

node in the LUT. units=deg
dims=[n_comb]

LEARN MORE AT... « VICALOPS | ESA/ESTEC

J. Vicent et al.: Comparative analysis of atmospheric
radiative transfer models using the Atmospheric Look-
up table Generator (ALG) toolbox (version 2.0),

. Val | t which th tput at heri type=DOUBLE
SIS R T PLANNED UPDATES traarllj:fse:’/?ul:\ec?ci?)n\;va:'(; calsu?:teps. SRR u>;1|[i)tes=nm

dims=[n_wvl]

Wavelengths name="wvl|"

» Satellite simulator tool: simulation of satellite data for testing

& validation of atmospheric correction algorithms. \Slﬂlﬂic P:"':'?etzrs T et name="static/varname”
. : : : the fi ' _ =
f \ EARTH « HITRAN API interface for simulating transmittance spectra. p:r:?nse?cer iseS'tﬁedpianrzfxir;'\?Vitthethg ac zﬁfsj\(/)ag:ii)
VNI;EISITAT ' Q OBSERVATION « Physics—aware emulation of atmospheric RTM data. corresponding variable name variable name.  |dims=[1]
DGVALENCIA mogelu

RTM COMPARISON Bumacn = B x| W o
File Tools HE'[} | General conf. Input variables Spectral conf. | Surface | Advanced conf.
ALG was used to compare various atmospheric RTM. Overall, it e 1 [round atiuce o Dse'fja“ — -
-, ) escripticn dlues
A . . . ' I Aerosaols Sensor altitude [km]
was fOU nd that ALG faC|||tateS the S|mU|at|On Of phyS|Ca“y @ —J Geometric Solar zenith angle [deg] [] |O3STR |03 column concentration [atm-cm] | 0.25,0.45 =
. . Load LUT :} Visual zenith angle [deq] |:| H20STR |H20 column concentration 0502841412344
comparable datasets from a variery of RTM. Figures show global . Rlurtu_ SERILE mﬁ;‘ uration Relative azZimuth angle [ | 7] 'vis | Aerosol opical thickness (at 550 nm) |0.08,0.12,0.22,0.33,0.46
.t. ._t I . h t | d I . d simuiations LUT d . , |:| G Henyey-Greenstein asymmetry factor |0.6,0.73,0.86,0.99
SenSI IVI y ana ySIS, yperspec ra mo e Com pa rlson, an . |:| ASTMX | Angstrom coefficient 0208142
. . . . |“ Distribution: - N ® ° ®
preliminary RAMI4ATM results as illustrative examples. -— Mo e e e e o= _ Simulations set-up window
Aemlipl Plotting tool 0 70 d ‘ » Common interface to streamline model
foolkit . . . . .
(Linear I Freview [ ' simulations. Selection of input variables
0 GSA - MODTRANS5 _ GSA - libRadtran o values (and distribution), spectral
| Aerorat ool AIAATI configuration, surface conditions and
n ellite )
- 80 Rodiosondes  sirmulator | CEEEEED  advanced settings.
= 60
B ) @ D _— o
ks ' ° |
: . Eriaton S T Aerosol toolkit and | Selactrmit
Ch tool Atmosphere generator sixsv v Aerosol name: “A1/=_0)
0 . » Aerosol model names: Select 3 m
500 1000 1500 2000 2500 500 1000 1500 2000 2500 User can define .thelr OV\{n aerO.SOI CAMS_BC Rmin,Rmax: 0.0050|  20.0000 NaN NaN NaN| ~
Wavelength [nm] Wavelength [nm] models based on mlcro—physms, optlcal CAMS_OM Rmean, Sigma,%: 0.4710 2.5100 0.1124 NaN NaN
GSA - 6SV - | ALG v3.2 (Apr. 2023) properties or mixtures, aIIowing to :;Mi‘rfpu n_r 1.5300 1.5300 1.5300 1.5300 15300
100 T ‘l | JﬂWIEEF@gmHIl.CGm 'E'!]p'lll'ri'l:]ht {l:] Univ. of Valencia J . t f I d t b (A t aer_test ni 0.0080 0.0080 0.0080 0.0080 0.0080
" * InNterrace aeroso atabases erone - - ' ' ' ' '
‘ “‘ ! Rmean,Sigma,%: 0.0212 2.2400 0.8409 NaM NaM
80 i ' "
BO3 ° ° n_r . : . : :
< | “ mcvy Main window OPAC, ~CAMS).  Similarly, — the s o] —ooom| —owsa| —omso] 0000 | | —
= 60 { EAOT r Atmosphere generator tool allows users (+) =/ | | ' ' | (+)
) J — Access to the key tools within ALG _ _ o _ ——  |Rmean,Sigma,%: 0.0118 2.0000 0.0467 NaN NaN & ~| —
5 4 1 — (RTM  simulation  configuration to import and edit verticial profiles from = : 1 (-
(@] | . . erosol model: Multimodal (log-nor v
= = . L repositories (CAMS, NCEP, NWP-SAF). Acrosol modet ~
20 aerosols & atmospheric toolkit, .
Aeronet, emulation...
0
500 1000 1500 2000 2500 _
Wavelength [nm] @ Aeronet and Radiosondes tool — O X
File Plot Settings Help
Fig 1. MODTRANS, libRadtran, and 6SV Global Sensitivity Analysis (GSA) S 2] somn oot a L Crarone | Procssingleve (13 ]
] . . . 9 AE dld Source: erone v ) rocessing level: . v J
of main atmospheric properties at TOA radiance.
e s oo ot s Start date End date
e ) st 300 wesher recasing mona oy 09-May-2023 | ~ | v @ Selected stations
»»»»»»»» e e : Venise -
. ses are implemented in lspra °
— . . > Aaonscos e Modena
'i' o0 AL N 'a i — o Flg 2. Compa rison Of Al MODTRAN 50°N Rome_Tor_Vergata Aerlonet and Radlosondes
| : { [ if / v ~ y r‘ N . Resss et The MODTRAN® (MODerate resolution atmospheric TRANsmission) computer code is used worldwide |SDGM_CNR
% 0. LA i N MODTRANS and libRadtran oA e e . Nicelli Airport too
2o NG AL R ' . total transmittance for e e E S Graphical — access for downloading
1 Iy | :}-‘.;*‘ K T Wl N T @Y . . Read more on MODTRANS E - 1 1
g ‘l H 1 ,’ 0,nn it 8001 g,af\“’j;{ various atmospheric and oress St Aeronet and Wyoming radiosondes data
: (1Y MV j | 1 . Cy osv . - e i i
g -L: ! il { j ,I!j Yy \“ﬁ g eometrl C Cond Itlons . The 65 code is a basic RT code used for calculation of lookun tables for the atmosoheric orrection of 40°N ;Tnitilrl‘l_:_h?:zzzasesg from Va ”OUS Statlons and dateS.
w0 b ;i I T [ Rome_ESA_ESRIN Plotting tools and calculation of
o v \ ome La Sapienza - .y . . .
P | 1A, i Seér manua — - — AN |Fome S statistical  information  (probabilty
1000 1500 2000 2500 -bv—- 1 -y . .
Wavelength [nm] Step-by-step proc_edures f(?r using Longitude | distribution, correlations).
ALG software, with tutorials for
practicalexamples.TheusermanuaI ERAMMATM—D """ %
also gives support for RTM
| dcicicioinirirdeiriicinioioiclolold =2 . . . . . RAMI4ATIM folder: | D:\Mis Documentos D\Modtran LUT Gen'\Software\LUT Gen'\LUTs_folderRAMI4ATM E]
/.-f“'r JUUTIORISRSRRISe installation, description of the main
. . v [:| RAMI4ATM folder Available RTMs 0
/ RTM variables, and links to external ) RAMIATI experments T —— T
scientific literature. ) RAMI4ATM_Lambertian_parameters | | MIODTRANG magellium 5 U el
E) RAMI4ATM_testcases_v1.0 SEDART-magellum 8
@ Sentinel-2 spectral response §
;
5

Log meesages

75 50 -25 ] 25 50 EET T .50 25 0 25 50 75 RAMI4ATM I Starting RAEMI 41-'1';']'_-..1 data l::rr:--::essing . 3 RTMs (65V-magellium R R | et
B - meanchy T e o poher ol e it too . Brocossing coV-mageliium dace. Ploase waie. . 75 50 25 0 25 50 715
+ modtrane-magelliurn = modtrane-magellium Processor of RAMI4ATM simulated - complete scemario (ok) | VZA (deg)

https:/irami-benchmark jrc.ec.europa.ew (2023-03-05,Max M=15 https:{frami-benchmark. jrc.ec.europa.ew (2023-05-05.Max M=8 Processing MODTRANG6-magellium data. Please wait... - -
. . . . . . Scenarios and automatic eneration Of - Er_wmplet.? .3-:::=_-.1:1-arir3 :[D]-:} . . RTM [MDDTR.ANB—I‘HEIQEHIUFH v |
Fig 3. RAMI4ATM validation of MODTRANG TOA radiance simulations for _ g. _ Seattering Absorption scenaric (oK) - D
H H - Output .meS flles- Graph|Ca| tOOI tO — Abscrbing scenario {r.:\]:} - - - = .
Complete Scenarlo (EZCS, Ieft) and absorptlon Only Scena rIO (AZCS, . |_ . | t' Processing SBDART-magellium data. Please wait...
Visuallze simuliations. T

right). Absorption scenario indicates deviations since Rayleigh absorption
was included in MODTRANG simulation.




