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DIMITRI-Tools history & improvements

Vi.0

Prototyped at ESTEC by
Marc Bouvet
(ESA/ESTEC).

}

V2.0

Developed at ARGANS Ltd in
collaboration with ESA/ESTEC

e Included VIIRS reader and some
data.

Limited data ingestion
capability

}

V3. X

Developed at ARGANS Ltd in
collaboration with ESA/ESTEC

« Improved ingestion and cloud
screening capabilities
* Introduction of methodologies:
Rayleigh Scattering
Sun Glint
Desert PICS
Angular Matching

PROGRAMMEOFTHE [ .
EUROPEAN UNION OLPEIMICUS

History & Features

Newest Version

DIMITRI V4.X

DIMITRI Development

Developed by ARGANS Ltd and MAGELLIUM
1n collaboration with ESA/ESTEC

« Improved ingestion capability (NCDF)

« Installation test functionality
* Results reporting and synthesis.
« Improved methodologies for:
Rayleigh Scattering
Sun Glint
* Additional implementation for:
Rayleigh
Sun Glint
Desert-PICS
*» Added new methods:
Deep Convection Clouds
Snow-PICS

-~ @D CSA
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DIMITRI-Tools history & improvements sz (opemicus ~~-- 0 CSA

PROGRAMME OF THE
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DIMITRI-Tools history & improvements azsir (opemics = OS2

DIMITRI V3.x: How does it work?
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DIMITRI-Tools history & improvements azsir (opemics = OS2
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[ [ MERIS / 3rd_Reprocessing Synthesis
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DIMITRI-V4.x: Application & Results sz (opemics - QOeSa

Rayleigh Scattering method: Improvements
Marine-reflectance BRDF improvement

Aim is To replace rhow with version that is dependent
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DIMITRI-V4.x: Application & Results

Rayleigh Scattering method: Improvements

Hyperspectral-LUTS + Atmos Pressure adjustment

Before (443 nm)

RAYLEIGH_ARG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2002—-2013]
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RAYLEIGH_ARG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2002-2013]
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DIMITRI-V4.x: Application & Results zzare (opemics = gOesa

Sun-glint method: Improvements

Hyperspectral-LUTS + Atmos Pressure adjustment

Before (865 nm) After (443 nm)

SUNGLINT_ARG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2002-201.3] SUNGLINT_ARG — RTOA Sensor ve RTOA Simulation Temporal Variability — PERIOD [2002-2013]
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DIMITRI-V4.x: Application & Results arsir (opemicus =~ O CSa

Snow-PICS method: Improvement"
Snow-BRDF modelling
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DIMITRI-V4.x: Application & Results
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Snow-PICS method: Improvements
Snow-BRDF modelling
Dome-C-Site: MERIS 3" RP; Good results up to 800 nm (<3% error).

RTOA Senser / RTOA Simulation

These resulis are for Sefivweare unciionaliiies verficalon purpese only, Nei jof ine Senser pefiorinenee

1.20

[}

IHllllllllll

1.05
*
i
+ *
L * i
K e e e - —
0.95 — |
0.90 — —
_ 1 1 1 | 1 1 1 | 1 1 1 l 1 1 1 | 1 1 1 ]
2008.00 2008.20 2008.40 2008.60 2008.80

SNOW_ARG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2008—-2002]
TestSnow_MERIS_3rd_Reprocessing_SNOW_ARG_20230606—1350_DIRO1_BAND (02 — 443nm)

- T T T I T T T I T T T ] T T T I T T T

| NB OF POINTS = 7

— GOEFF. A(0) (intercept) = 1.0202
[ COEFF. A(1) (slope) = —0.0001
L Correlation coeff. : R = 0.0023

™ Residuals RMSE = 0.01320

L RATIQO MEAN = 1.0202

RATIO SDEY = 0.0130

lllllllllllllllllllll

Decirmnal Year

2009.00

RTOA Sensor / RTOA Simulation

— T T T | T T T | T T T | T T T | T T T —]
| NB OF POINTS = 7 ]
1.20 — GOEFF. A(0) (intercept) = 0.9282 —
[ COEFF. A(1) (slops) = 0.0291 ]
L Correlation coeff. : R = 0.5890 _
15 ~ Residuals RMSE = 0.0150 ]
7L RATIO MEAN = 0.9411 |
— RATIO SDEY = 0.0200 -
1.10— —
1.05— —
] e e e e T —
- - -
Q.95 + x _
- - _
- e _
Q.90 — —
B 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ]
2008.00 2008.20 2008.40 2008.60 20Q08.80

SNOW_ARG — RTOA Sensor vs RTOA Simulation Temporal Yariability — PERIOD [2008-2009]
TestSnow_MERIS_3rd_Reprocessing_SNOW_ARG_20230606—1350_DIRO1_BAND (13 — 865nm)

Decimal Year

2009.00

© ARGANS Limited, 2023

B.Alhammoud | CEOS-WGCV-IVOS 35 Meeting | DLR, Oberpfaffenhofen | 28.09.2023



DIMITRI-V4.x: Application & Results zzare (opemics = gOesa

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).

DCC_MAG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2017—-2018] DCC_ARG — RTOA Sensor vs RTOA Simulation Temporal Variability — PERIOD [2018—2020]
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= T T T | T T T l T T T | T T T | T T T -] — T T T T | T T T T | T T T T | T T T T —]
| NB OF POINTS = 33 ] | NB OF POINTS = 3 ]
1.20 — COEFF. A(0} (intercept) = 1.0016 — 1.20 |— COEFF. A(0} (intercept) = 0.9964 —
[ COEFF. A(1) (slope) = 0.0009 ] [ COEFF. A(1) (slope) = 0.0027 7]
I Correlation coeff. : R = 0.1068 < I Correlation coeff. : R = 0.7174 o
I~ Residuals RMSE = 0.0033 T I~ Residuals RMSE = 0.0012 1
el | RATIO MEAN = 1.0023 o Ll | RATIO MEAN = 0.9984 i
- RATIO SDEV = 0.0033 - - RATIO SDEV = 0.0020 -
5 B i B ]
2 1.10— — 1.10— —
E = = - N
w - - - -
oS L _ L _
e L _ L i
~. 1.05— 1.05 — —
& B B i
T L L _
w >
g B + 3 rﬂ- J - - i
e b | 7 | I it e 31.00———_—{ ————— e e e e e e e e ——————————— —
0.95— 0.95— —
Q.90 — — Q.90 — —
C 1 1 1 | 1 1 1 l 1 1 1 | 1 1 1 | 1 1 1 ] C 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 ]
2017.Q00 2017.20 2017.40 2017.60 2017.80 2018.00 2018.00 2018.50 2019.90 2019.50 2020.00
Decimal Year Decimal Year

N ARGANS,
These resulis ere ffor Sefwveare uncilonalliles verlflcailon purooesa only, RO’ for ine SeNSOr ParormenNce &;

© ARGANS Limited, 2023 B.Alhammoud | CEOS-WGCV-IVOS 35 Meeting | DLR, Oberpfaffenhofen | 28.09.2023



DIMITRI-V4.x: Application & Results arsir (opemicus =~ O CSa

Synthesis module results:
MERIS, MSI & OLCI: ARGANS methods.
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DIMITRI-V4.x: Application & Results arsir (opemicus =~ O CSa

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

MERIS / 3rd_Reprocessing Synthesis
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DIMITRI-V4.x: Application & Results

Installation/Performance test unit results:

Log-reports.
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DIMITRI-Evolution: Conclusions momsesre (opermicus = O @SA

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 measmsiar (opemicys = OeSa

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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THANK YOU FOR YOUR ATTENTION

Thanks to OPT-MPC team for their support

https://dimitri.argans.co.uk
dimitri@argans.co.uk
balhammoud@argans.co.uk
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