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ThoMaS - a Tool to generate Matchups of OC products with Sentinel-3/OLCI

These scripts are developed to

i. Access EUMETSAT S3 OC products from EUMETSAT's Data Store (via eumdac) and perform extractions at queried lat/lon/times, and

ii. Create matchups of bio-geophysical insitu data (in SeaBASS/OCDB-like format) with satellite S3 OC products.
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EDB (Extraction Data Base) workflow

1) Searches EUMETSAT’s Data Store with eumdac and downloads requested imagery.

2) Locates the extraction window and produces minifiles centred at this window (e.g. 5x5).

3) Calculates the extraction statistics following a user-defined extraction protocol (incl. flagging, outliers) 
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EDB (Extraction Data Base) workflow

1) Searches EUMETSAT’s Data Store with eumdac and downloads requested imagery.

2) Locates the extraction window and produces minifiles centred at this window (e.g. 5x5).

3) Calculates the extraction statistics following a user-defined extraction protocol (incl. flagging, outliers) 

To access data from the EUMETSAT Data Store, you need a consumer key (detail in ThoMaS readme file)

EUMETSAT Data Store EUMDAC Knowledge Base
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EDB (Extraction Data Base) workflow

1) Searches EUMETSAT’s Data Store with eumdac and downloads requested imagery.

2) Locates the extraction window and produces minifiles centred at this window (e.g. 5x5).

3) Calculates the extraction statistics following a user-defined extraction protocol (incl. flagging, outliers) 

Additionally, BRDF factors are applied (if requested by user)
→BRDF coefficients provided in MINIFILE in case user wishes to revert correction
→Several possible schemes may be implemented 

(see Davide D’Alimonte’s presentation, Wednesday 19, 15:50)

Minfiile format extended to SeaDAS-processed MODIS/VIIRS imagery
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EDB (Extraction Data Base) workflow

1) Searches EUMETSAT’s Data Store with eumdac and downloads requested imagery.

2) Locates the extraction window and produces minifiles centred at this window (e.g. 5x5).

3) Calculates the extraction statistics following a user-defined extraction protocol (incl. flagging, outliers) 

Your (varying)query lat-lon point
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EUMETSAT’s Matchup Protocols: extraction of statistics at macropixel level

Set BFOR: 5x5 window

Detection of non-valid 
pixels
(flagged pixels)

Set BOR : without flagged pixels

Detection of outliers

Set final: without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product-specific flags e.g. OC4ME_FAIL

Pixel ‘X’ is considered outlier if:

|value@X - µBOR| < 1.5σBOR

Macropixel is discarded if:

NBOR < 50% NBFOR

Central value: medianfinal

Uncertainty measure (Type B): σfinal

Homogeneity measure: CVfinal

Macropixel is discarded if:

CVfinal(560)>20%

µ → Mean
σ → Standard deviation
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Discussion on EUMETSAT’s matchup protocol: after Davide’s presentation
Wednesday 19, 16:35
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MDB (Matchup Data Base) workflow

Create matchups of bio-geophysical insitu data (in SeaBASS/OCDB-like format) with satellite S3 OC

1) Ingest ancillary information (from ECMWF reanalysis datasets) at insitu lat/lon/times,

2) Apply convolution (hyperspectral) / band-shifting (multispectral) to satellite OLCI bands

3) Apply BRDF correction of in situ data following required scheme (work in progress)

4) Download the matching satellite products (from EUMETSAT's Data Store).

5) Extract "minifiles" from the satellite products at the desired locations and time periods,

6) Calculates the extraction statistics following a user-defined extraction protocol (incl. flagging, outliers) 

7) Calculate the statistics of the insitu-satellite comparison.

EDB

Tested for AERONET-OC data and TriOS data
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• In situ data must be in the OCDB/SeaBASS file format
• Very easy CSV format.
• Once insitu data is in this format, it’s very easy to submit it to 

OCDB and execute this workflow! ;)

You must have a ECMWF user (very easy, , explained in the README)

OCDB – hosted by EUMETSAT

https://ocdb.eumetsat.int/
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/begin_header

/investigators=TestPI

/affiliations=TestAffiliation

/contact=TestContact@TestInstitutution.org

/received=20190101

/processed=20190101

/experiment=TestExperiment

/cruise=TestCruise

/station=NA

/data_file_name=TestOCDBsubmission.txt

/documents=see_comments

/calibration_files=see_comments

/data_type=cast

/data_status=final

/water_depth=NA

/wavelength_option=hyperspectral

/BRDF_option=None

/instrument_model=RAMSES

/instrument_manufacturer=TriOS

/calibration_date=NA

!

! COMMENTS

!

! Citation: Cite your paper where your data are published

!

/missing=-9999.

/delimiter=comma

/fields=station,date,time,lon,lat,depth,cloud,RelAz,AOT,spm,Chla,Rrs355,Rrs360,Rrs365,Rrs370,Rrs375,Rrs380,Rrs385,Rrs390,Rrs395,Rrs400,Rrs405,Rrs410,…

/units=none,yyyymmdd,hh:mm:ss,degrees,degrees,m,%,degrees,unitless,mg/L,mg/m^3,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,…

/end_header
TestStation001,20210815,11:30:00,0,0,0.01,0,134.7,0.2444,0.1,0.1,0.001886946,0.002068008,0.002167035,0.002305759,0.002504616,0.002699149,0.002943716,0.003166,…

TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,134.8,0.2388,0.1,0.1,0.002158972,0.002363762,0.00247761,0.00264967,0.002880799,0.003116844,0.0034196,…

TestStation003,20201014,12:16:00,-32.0209,26.9584,0.01,0,134.7,0.2388,0.1,0.1,0.001918189,0.002097384,0.002191946,0.002353893,0.002567901,0.002792078,0.00307,…

TestStation004,20210910,09:40:00,3,-3,0.01,0,134.9,0.2388,0.1,0.1,0.001271305,0.001359205,0.00139314,0.001432681,0.001487187,0.00153414,0.00160502,0.00165816,…

TestStation005,20210910,09:54:00,-4,4,0.01,0,134.8,0.277,0.1,0.1,0.00123858,0.001313013,0.001336158,0.00136599,0.001412448,0.001450581,0.001508596,0.00155277,…

TestStation006,20210910,10:07:00,5,-5,0.01,0,134.8,0.277,0.1,0.1,0.001126482,0.001192422,0.001211226,0.001237373,0.001276362,0.001307301,0.00135953,0.0013975,…

Sample OCDB/SeaBASS file

https://ocdb.eumetsat.int

OCDB – hosted by EUMETSAT

Scripts provided to transform AERONET-OC data (version 3) to OCDB-like csv file. Other “adaptors” coming soon

https://ocdb.eumetsat.int/
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MDB file
1. Merging insitu and extractions according to matchup pairs
2. Statistical metrics calculated + scatter/spectral plots
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MDB: indexed by matchup pair ID
Still no space/time interpolation applied!
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MDB: Automated output plots
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Comparison under various window sizes and extraction protocols
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See discussion on matchup protocol
Wednesday ~ 17 hs
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Example of config file: 

Process data from 
AERONET-OC/Venise station

[global]

path_CODE_HOME: /home/myName/ThoMaS_repository

path_output: /home/myName/Venise

SetID: Venise

[insitu]

insitu_input: /home/myName/Venise/20200101_20221008_Venise.LWN_lev20

insitu_convert_OCDB: AERONET-OC

insitu_satelliteTimeToleranceSeconds: 3600

insitu_bandShifting: MelinSclep2015

insitu_BRDF: M02

[satellite]

satellite_path-to-SatData: /home/myName/Venise/SatData

satellite_source: EUMETSATdataStore

satellite_collections: OL__L2M.003

satellite_platforms: S3A, S3B

satellite_resolutions: FR

satellite_BRDF: M02

[workflow]

workflow: insitu, SatData, minifiles, EDB, MDB

[minifiles]

miniFile_winSize: 5

[EDB]

EDB_protocols_L1:

EDB_protocols_L2: EUMETSAT_standard_L2

EDB_winSizes: 5

[MDB]

MDB_time-interpolation: noTimeInterp

MDB_stats_protocol: EUMETSAT_standard_L2

Run by executing single command:
python main.py –cf config_file_name

If README of the code followed: No knowledge of 
Python programming is required
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ThoMaS - a Tool to generate Matchups of OC products with Sentinel-3/OLCI

These scripts are developed to

i. Access EUMETSAT S3 OC products from EUMETSAT's Data Store (via eumdac) and perform extractions at queried lat/lon/times, and

ii. Create matchups of bio-geophysical insitu data (in SeaBASS/OCDB-like format) with satellite S3 OC products.

Thanks for listening!
Questions are welcome
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https://github.com/juanchossn/ThoMaS/tree/insitu

