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DIMITRI-Tool history & improvements

DIMITRI V1.0 was prototyped at ESA/ESTEC by
Marc Bouvet.

DIMITRI V4.x is developed by ARGANS Ltd and
MAGELLIUM in collaboration with ESA/ESTEC.

DIMITRI V2.0 was developed by ARGANS Ltd in
collaboration with ESA/ESTEC:

Includes VIIRS reader & some data,
Limited ingestion capability.

DIMITRI V3.x is developed by ARGANS Ltd in
collaboration with ESA/ESTEC.

Improved ingestion capability.
Improved cloud screening

Includes Rayleigh scattering, Sun glint, Desert-PICS,
and Angular matching methodologies

Improved ingestion capability (NCDF format).
Includes installation test functionalities

Include Angular matching methodology (sensor to
sensor comparison)

Includes 2 sets of Rayleigh scattering, Sun glint and
Desert-PICS and DCC methods

Includes snow-PICS method

Improvement of Rayleigh scattering, Sun glint
methods

Includes Synthesis-Plots/statistics unit of the

calibration methods
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DIMITRI V4.x: Improvement .
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Rayleigh Scattering method: Improvements
Marine-reflectance BRDF improvement

Aim is to replace with version that is dependent

ﬂw(}‘) on solar-view geometry (using BRDF) /Ow(;" 0, 0, 4(1))
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Rayleigh Scattering method: Improvements
Hyperspectral-LUTS + Atmos Pressure adjustment (Sensor independent)

Before (443 nm) After (443 nm)

RAYLEIGH_ARG — RTOA Senser vs RTOA Simulation Termporal Yariability — PERIOD [2002-2013] RAYLEIGH_ARG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2002—-2013]

SPG_OPTIMUM_MERIS_3rd_Reprocessing_RAYLEIGH_ARG_20181115—1244_DIROT_BAND (02 — 443nm) SPG_OPTIMUM_MERIS_3rd_Reprocessing_RAYLEIGH_ARG_20181218—1112_DIRO1_BAND (02 — 443nm)
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Sun-glint method: Improvements
Hyperspectral-LUTS + Atmos Pressure adjustment (Sensor independent)

Before (865 nm) After (865 nm)

SUNGLINT_ARG — RTOA Sensor vs RTOA Simulation Ternporal Yariability — PERIOD [2002-2013] SUNGLINT_ARG — RTOA Sensor ve RTOA Simulation Ternporal Yariability — PERIOD [2002-2013]
SI0_OPTIMUM_MERIS_3rd_Reprocessing_SUNGLINT_ARG_20181031—0427_DIRO1_BAND (13 — 865nm) SI0_OPTIMUM_MERIS_3rd_Reprocessing_SUNGLINT_ARG_20190320—2320_DIR01_BAND (13 — 865nm)
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Snow-PICS method: Improvement-

Snow-BRDF modelling
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DIMITRI-V4.x: Application & Results

Snow-PICS method: Improvements
Snow-BRDF modelling
Dome-C-Site: MERIS 3" RP; Good results up to 800 nm (<3% error).

SNOW_ARG — RTOA Sensor ve RTOA Simulation Temporal Yariability — PERIOD [2008-2009]
TestSnow_MERIS_3rd_Reprocessing SNOW_ARG_20230606—1350_DIRD1_BAND (D2 — 443nm)
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SNOW_ARG — RTOA Sensor ws RTOA Simulation Temporal Variability — PERIOD [2008-2009]
TestSnow_MERIS_3rd_Reprocessing _SMNOW_ARG_20230606—1350_DIRD1_BAND (13 — BE65nm)

= T T T | T T T | T T T ‘ T T T ‘ T T T — F T T T | T T T ‘ T T T ‘ T T T ‘ T T T —
| NB OF POINTS = 7 ] | NE OF POINTS = 7 ]
1.20 — COEFF. A{D) (intsroept) = 1.0202 — 1.20 |— COEFF. A(D) (intsrcept) = 0.8282 —
[ COEFF. A(1) (slope) = —D.0001 ] [ COEFF. A1} (slops} = 0.0231 ]
I Correlation coeff. : R = 0.0023 - I Correlation ceeff. : R = 0,5830 -
s [~ Residuals RMSE = 0.0120 n s - Residuals RMSE = 29150 n
TTL RATIO MEAM = 1.0202 | T L RATIO MEAM = 03471 |
~ RATIO SDEY = 00130 - RATIO SDEV = (.0200 -
c ~ = c ~ =
& B i £ L il
Z 110 — Z 1.10}— —
E r N E r N
w2 [ _ w2 | -
3 - - z L i
E - - E = -
~. 1.056— — ~. 1.05— —
5 K3 E 5 r b
73 — - [ — -
T Y 5 L _
S TR ) WS O 500 RN S, RS S — e g —
o [ ] o [ —
~ = ~ * =
0.95 — — 0.95 & = " —
L i L - i
L i L - i
Q80— — Q.80— —
B 1 1 Il | 1 1 Il | 1 1 Il ‘ 1 1 1 ‘ 1 1 1 B B Il 1 1 | Il 1 1 ‘ Il 1 1 ‘ 1 1 1 ‘ 1 1 1 B

209800 2008.20 2008.40 2098.60 2008.80 209,00 2008.090 2008.20 2008.40 2008.60 2008.80 209,00

Cecimal Year Decimal Year
e e 11
B Em = = - N  EEE - &I% o . I 3
— I I HE I I I = = I I I - i -— h I I Y mmm + = EE ER h I*I THE EUROPEAN SPACE AGENCY



DIMITRI-V4.x: Application & Results

DCC methods: Implementation

DCC-ARG following Lamquin et al. 2018 (Applicable on Sentinel-2/MSI ; <3% error). :
DCC-MAG following Fougnie and Bach 2009 (Applicable on Sentinel-3/OLCI; <5% error). L

DCC_MAG — RTOA Sensor ws RTOA Simulaticn Temporal Varfability — PERICD [2017-2013]

Maldives_OLCI_A_OPERIO_DGC_MAG_20210329-1314_DIRD1_BAND (03 — 443nm)
T T
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DIMITRI-V4.x: Application & Results
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DIMITRI-V4.x: Application & Results

Synthesis module results:
MERIS & OLCI: MAG and Mixed.

MERIS / 3rd_Reprocessing Synthesis
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OLCI_A / QPERQD Synthesis
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DIMITRI-V4.x: Application & Results | asmsare Copemioys ~—- o€8a

Installation/Performance test unit results: Pre-defined TDS

Log-reports.

28230511 123785: st main: Test started 28230511 1 : Test compare dbs: Database field "A : NAME" ingested successfully
28230511 123785: st main: DIMITRI V4.7.8 282308511 1 : Test compare dbs: Database field "A& 52 " ingested successTully
20236511 123785: st main: Existing DB backed up 28238511 1 : Test compare dbs: Database field "BROF C5 MEAN" ingested successfully
28230511 123705: st main: Test DB created 28230511 1 : Test compare dbs: Database field "S5 5 MEAN" ingested successfully
28236511 123705: st file list: All files present 28230511 1 : Test compare dbs: Database field "M (5" ingested successfully
20230511 123785: Test check db files present: Checking existence of test database file 202306511 ) ¢ Test_compare dbs: Database field "ER D5 MEAN" ingested successfull
262308511 123785: Test check db files present: All files im reference DB found 28238511 1 : Test_compare_dbs: Database field “ER AN imgested successf ullr
20230511 124849: Test ingest: Successfully ingested Llb Data from OLCI A TestDCC OPERAA 2017 282306511 ) ¢ Test _compare dbs: Database field “ER ingested successfully
202308511 124128: Test ingest: Successfully ingested L1b Data from AATSR TestDesert 3rd Reprocessing 2008 28230511 ] ¢ Test compare_dbs: Database Tield "ER AN" ingested successfully
20230511 124132: Test ingest: Successfully ingested L1b Data from MERIS SUNGLINT Test 3rd Reprocessing 2008 28236511 ) ¢ Test compare dbs: Database field "ER VAPOUR MEAN" ingested successfully
20230511 124152: Test ingest: Successfully ingested L1b Data from MERIS TestDesert 3rd Reprocessing 2008 28236511 ) ¢ Test_compare dbs: Database field MEAN" ingested successfully
20238511 124154: Test ingest: Successfully ingested L1b Data from MERIS TestOcean 3rd Reprocessing 2808 28230511 ) ¢ Test_compare_dbs: Database field "AlD lFUEStEE successtully
20230511 124157: Test ingest: Successfully ingested Data from MERIS TestSnow 3rd Reprocessing 2088 28236511 ] ¢ Test_compare_dbs: Database field "ALX A 2" ingested successfully
20230511 124158: Test ingest: Successfully ingested Data from MERIS TestSnow 3rd Reprocessing 2889 28230511 1 ¢ Test compare dbs: Database field "ALX 4 3" ingested successfully
20230511 124158: Test ingest: Successfully ingested Data from MODISA TestDesert Collection 6 2088 28236511 ) ¢ Test _compare _dbs: Database field “ALD A 4" ingested successfully
20230511 124288: Test ingest: Successfully ingested Data from PARASOL TestDesert Calibration 2 2818 202306511 ) ¢ Test _compare _dbs: Database field “AL A 5% ingested successfully
20230511 124733: Test ingest: Successfully ingested Data from MSI A TestDCC small PSD14 2619 282306511 ) ¢ Test compare _dbs: Database field “AL A 6% ingested successfully
20238511 124733: Test compare dbs: Database field "S "WE®" ingested successfully 20230511 ] ¢ Test_compare_dbs: Database field "All A 7" ingested successfully
202308511 124733: Test compare dbs: Database field "5 YPE" ingested successfully 208236511 1 : Test compare dbs: Database field "AL : ingested successfully
20236511 124733: Test compare dbs: Database field "5 DORDIMATES® ingested Juccess‘ully 20236511 1 ¢ Test compare dbs: Database field “AL A 9% ingested successfully
20230511 124733: st compare dbs: Database field "S ] 1nge5 ed successfull 282308511 ] : Test compare dbs: Database field "AL ; L: ingested successfully
20236511 124733: Test _compare dbs: Database field "F SING VERSION 1ngestec successfully 20236511 1 : Rayleigh arg test: calculated successful

202308511 124733: Test compare dbs: Database field ™ ingested successfully 28238511 1 ¢ Sunglint_arg test: calculated successful L

20230511 124733: Test compare dbs: Database field "MONTH" ingested successfully 28236511 ) ¢ Desert arg test: calculated successfully

20230511 124733: Test compare dbs: Database field "DAY" ingested successfully 28236511 ] ¢ DCC arg_test: calculated successfully

20230511 124733: Test compare dbs: Database field "DOY" ingested successfully 282306511 ] ¢ Snow_arg test: calculated successfully

202308511 124733: Test compare dbs: Database field C {EAR" ingested successfully 28238511 138226: Rayleigh mag_test: calculated successfully

202308511 124733: Test compare dbs: Database field NAME" ingested successfully 20230511 138245: Sunglint_mag_test: calculated successfully

202308511 124733: Test compare dbs: Database field e [ FILENAME" ingested successfully 20230511 138246: Desert_mag_test: Getting brdfs

20230511 124733: Test compare dbs: Database field "RO 5" ingested successfully 20230511 1 ¢ Desert _mag_test: desert mag interface complete

20230511 124733: Test compare dbs: Database field "ROI PIX NUM" ingested successfully 202306511 ] ¢ Desert mag_test: All files in reference DB found, ingestion can now begin
28230511 124733: st compare dbs: Database field A N MEAN" ingested successfully 28230511 1 : Desert mag test: calculated successfully

20230511 124733: Test compare dbs: Database field A& B MEAN" ingested successfully 28236511 1 ¢ Desert_mag_test: Moving output to report folder

202308511 124733: Test compare dbs: Database field "& S 1 MAME" ingested successfully 28238511 1 ¢ DCC_mag test: calculated successfully

28230511 124733: Test compare dbs: Database field "4 510 ingested successfully 28236511 ] ¢ Test main: Backup DB restored

20230511 124733: st compare dbs: Database field "ROI C5 1 C PIX NUM" ingested successfully

L he B0 SE SE 1 = i em im ¥ > THE EUROPEAN SPACE AGENCY




p

DIMITRI-Evolution: Conclusions zser (opemicss ==~ o €8a@

DIMITRI V4 is there and functional

Main improvement feature is the Output Database management (NetCDF format)
Hyperspectral Atmospheric LUTs; and Atmos-pressure adjustment.

Introducing the directional effects (BRDF) to the estimation of the marine reflectance.
Clear improvement over Rayleigh and Sunglint results from MERIS.

Desert-PICS method is extended to Show-Ice sites

Development/implementation of DCC-methods

Implementation of results synthesis module and installation test-unit

Addition of Sentinel-2C/D and Sentinel-3C/D

Full documentations (ATBDs and SUM) will be on the website shortly
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DIMITRI-Evolution: Recommendations st (opemicys == O @S

Extension of Desert/Snow PICS methods to the SWIR wavelength range
Provide an error budget and uncertainty analysis for each method
Readers development of new missions such as FLEX, CHIME, EnMAP etc.
Feeding the database with new acquisitions

Run DIMITRI as operational service

Development/implementation of new vicarious methodologies
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Invitation to submit Manuscript for a e,

EUROPEAN UNION OperHiCUS Sepmded v
Turcpes oyes on Larth

Special-Issue of Remote sensing MDPI

Call for papers

ﬁl\DPI

e Special Issues / Copernicus Sentinels Missions Calibration, Validation, FRM and Innovation Approaches in... IMPACT

FACTOR
5.349
E remote sensing _ _ _ o
Special Issue "Copernicus Sentinels Missions
Calibration, Validation, FRM and Innovation

[ Submit Abstract to Special Issue ]

Approaches in Satellite-Data Quality Assessment”

[ Review for Remote Sensing ]

Expected topic areas covered by Copernicus Sentinels missions but are not limited to: Guest-Editors
uest-Eaqi :
. remote sensing of atmospheric composition, land, ocean, snow and ice surface,
ibrati : ) .pt p_ Dr. B. Alhammoud, Dr. S. Clerc, Dr. S. Dransfeld,
calibration and sensors’ intercomparison, Dr. J-C. Lambert, Mr. P. Féménias
. validation of geophysical data products,
. innovations to products’ retrieval algorithms and Cal/Val techniques,
. Fiducial Reference Measurements (FRM) for satellite data validation. . . < e
(FRM) Deadline for manuscript submissions:
https://www.mdpi.com/journal/remotesensing/special_issues/J3CYH30QV0#editors 30 November 2023 18
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