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E Today's tour with ThoMaS$S - a Tool to perform Matchups with S3-0LCl

www.eumetsat.int

Some background..why?
What's ThoMaS? Scope
Usage

Pre-requisites

Getting the code

Setting the environment
Required inputs

Run the code

Set-up demo

10. Run the code: demo

1. Short tour around ThoMa$S
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& 1. Some background..Why do we care about matchups?

e How do we know that the instruments on our satellites
are recording signals accurately over time?

* How do we relate these signals to actual geophysical
guantities of the ocean?

- Validationl
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& 1. Some background: match-ups

« What is a match-up according to chatGPT?
n Hi ChatGPT

Hello! How can | assist you today?
Could you define me "match-up" in the realm of Earth Observation?

In the context of Earth Observation, "match-up” refers to the process of comparing satellite
data to ground-based measurements or other reference data sources to assess the accuracy

and quality of the satellite observations.

Match-up analysis is typically used to validate satellite measurements of various geophysical
parameters, such as surface temperature, vegetation cover, sea surface temperature, and
atmospheric aerosols,jJamong others| The ground-based measurements can be obtained
from various sources, such as|ground-based sensors, buoys, weather stations, on{ other types

of in-situ measurements.

— (Oceancolour®® «——

Of course we have much more to define... and take care of...
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& 1. Some background..what makes a good matchup?

www.eumetsat.int

* We have to consider a lot of things:
« How closely does the in situ measurement represent a satellite pixel in space/time?
* Isthe in situ data processed in a way that's as similar to the satellite out as possible?
« What about uncertainties (in both data sets?)
* How does my validation compare to someone else's?
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& 1. Some background..motivation for having ThoMa$S

www.eumetsat.int

1. Well documented, suited for a first approach to the matchup exercise for
those who are new to the intricacies of the matchup steps.

2. Versatile: new types of satellite products can be easily added via configuration
files (depending on mission, processor and processing baseline).

- Currently supports Sentinel-3 (standard) L1B, L2, MODIS L2 (standard), VIIRS L2
(standard).

3. Versatile: new matchup protocols can be easily added via configuration files.
- e.g. of existing ones: Bailey & Werdell 2006, EUMETSAT's standard, Copernicus SVC_VIS

4. It's published and open to scrutiny: it serves for the purpose of converging to a
standard matchup practice.
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& 2 What's ThoMaS? Scope

ThoMas is a toolkit developed to create matchups of bio-

geophysical insitu data with satellite ocean colour products from
Sentinel-3 OLCI (S3/0LCI).
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S3A_OLCI L2 IPF OL_L2M.003 FR_EUMETSAT standard L2 5x5_MOBY

—— InSitu jy_39

Nbands=10
SAM=0.902
chi2=0.461

0.01751 °

& 2 What's ThoMaS? Scope

0.0150{ A\

00125 W\
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& 0.00751

0.00504

0.00251

After running ThoMas, you will get:
9

0.00001

@Q bf’g Q:"Q /\QQ

Insitu data “transformed” to match satellite (spectral convolution, band-shifting, BRDF...).

& B
Wavelength [nm]

S3A_OLCI_L2_IPF OL_ L2M.003_FR_EUMETSAT standard_L2_5x5_MOBY

—— Satellite

- Satellite data (L1B - TOA radiance - or L2 — BOA water reflectance) from EUMETSAT Data

Store (reprocessed/operational) matching spatially/temporally your insitu. ::50 =
- Extractions of satellite data centred at lat/lon of insitu of user-defined size (3x3, 5x5..). \
- Statistics of extractions following EUMETSAT's or any user-defined matchup protocol.
- Merging of simultaneous (spatially-temporally) insitu-satellite pairs, temporal

interpolation, and statistics of matchups. | P B P R

Wavelength [nm]

5(3)%)4LCI L2_IPF_OL_L2M.003_FR_EUMETSAT standard_L2_5x5_MOBY

- Outputs: ol e
- NetCDF 4 files: SatData, minifiles, Extraction Data Base files, In situ Data Base  : .

file, Matchup Data Base files. Fom
—> CSV: summarizing satellite extraction statistics and matchup statistics.

- PNG: Standardised output plots.
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& 3 Usage

www.eumetsat.int

ThoMaS workflow is divided into 5 main steps:

The steps can be executed sequentially or independently in case the needed outputs of the previous steps are available.

1. Step insitu
1. Ingest insitu data from SeaBASS input file
2. Apply several transformations to make insitu comparable to satellite data (e.g. spectral matching with satellite, BRDF correction)
3. Store them into standard IDB (In situ Data Base) netCDF4 file.
- This step can optionally include the acquisition of ancillary information from ECMWEF at the lat-lon-times of your insitu measurements.

2. Step SatData: Download and list the satellite products (L1B and/or L2) matching spatially-temporally your insitu data.
- Download only for products available in EUMETSAT data store.

3. Step minifiles: SatData are grouped/unnested into single netCDF4 file, sliced in horizontal dimensions, centred at the desired (in situ) location.

4. Step EDB.
1. Stack minifiles into single netCDF
2. Apply transformations to SatData to make them comparable to in situ (e.g. scale/unit conversion, BRDF correction)
3. Calculate extraction statistics over the extraction window following EUMETSAT’s or any user-defined Matchup Protocol.
4, Store into standard EDB (Extraction Data Base) netCDF4 and CSV files.

5. Step MDB.
1. Combine insitu (IDB) and satellite (EDB) information indexed into insitu-satellite matchup pairs
2. Optionally apply time interpolation
3. Calculate matchup statistics
4. Store into standard MDB (Matchup Data Base) netCDF4 and CSV files.
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& 3. Usage: Step insitu

www.eumetsat.int

SeaBASS file

Products/bands N

Stations

<

ECMWF (ERA5/EAC4 datasets)

Products/bands R

Stations

A
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In situ data base (IDB) file

“Transformed” products/bands
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& 3. Usage. Step SatData

www.eumetsat.int

EUMETSAT Data Store Your local system

@ EUMETSAT DATA SERVICES S3A_OL_2_WFR___20190409T103146_20190409T1...
S3A_OL_2_WFR___20190410T100835_20190410T1...
S3A_OL_2_WFR___20190413T102802_20190413T1...

Weve found36 results S3A_OL_2_WFR___20190502T103533_20190502T1...
OLCI X S3A_OL_2_WFR___20190529T103533_20190529T1...
OLC/Level 1B Reduced Resolution in NRT - Sentinel-3 m S3A_OL_2_WFR___20190530T101222_20190530T1...
S3A_OL_2_WFR___20190618T101650_20190618T1...
S3A_OL_2_WFR___20190828T093836_20190828T0...

Product Navi r / Search results

PLATFORM B View - Download - Order - Subscribe

[ sentinel-3 (36) OLCI (Ocean and Land Colour Instrument) Reduced resolution: 1200m at nadir. All

Sentinel-3 NRT products are available at pick-up point in less than 3h. Level 1 products are

SENSOR TYPE v calibrated Top Of Atmosphere radiance values at OLC/21 spectral bands. Radiances are S3A_OL_2 WFR. 20190830T102413_20190830T1...
computed from the instrument digital s pro T ¥ = .
O optical (36) S3A_OL_2_WFR__20190831T100103_20190831T1...
E
SENSOR v —— A S3A_OL_2_WFR__20190903T102030_20190903T1...
O otci @) e B RGeS = = S3A_OL_2_WFR___20190904T095719_20190904T1...
[ SLSTR (4) L
View Download - Order - Subscribe S3A_OL_2_WFR__20190907T101646_20190907T1...
EROCESSINGIEEVED h This product is an RGB (Red, Green, Blue) composite based upon data from S3B single S3A_OL_2_WFR__20190918T103145_20190918T1...
swath OLCIL1 NRT products Top-Of-Atmosphere (TOA) radiometric measurements,
[ Level 1 Data (7) radiometrically corrected, calibrated and spectrally characterised. The product is g S3A_OL_2_WFR 20190919T100834_20190919T1...

[J Level 2 Data (12) composed from data from a combination of the following

S3A_OL_2_WFR__20190922T102801_20190922T1...
S3A_OL_2_WFR__20190923T100450_20190923T1...
S3A_OL_2_WFR__20190924T093839_20190924T0...
S3A_OL_2_WFR__20190926T102417_20190926T1...
S3A_OL_2_WFR__20190927T100106_20190927T1...
S3A_OL_2_WFR__20191004T101649_20191004T1...
S3A_OL_2_WFR__20191005T095338_20191005T0...
S3A_OL_2_WFR__20191008T101604_20191008T1...
S3A_OL_2_WFR__20191012T101220_20191012T1...
S3A_OL_2_WFR__20191015T103147_20191015T1...
S3A_OL_2_WFR__20191016T100836_20191016T1...
S3A_OL_2_WFR__20191017T094225_20191017T0...
S3A_OL_2_WFR__20191019T102802_20191019T1...
S3A_OL_2_WFR__20191027T102033_20191027T1...
S3A_OL_2_WFR__20191112T100834_20191112T1...

+ SatData Lists matching in situ

EUM/SCIR/VWG/18/992176, v4D Draft, 11 January 2023 1



& 3. Usage: Step minifiles

'S3A_OL_2_WFR___20190400T103146_20190409T1... www.eumetsat.int

S3A_OL_2_WFR 20190410T100835_20190410T1...
S3A_OL_2_WFR 20190413T102802_20190413T1...
S3A_OL_2_WFR 20190502T103533_20190502T1...

[" S3A_OL_2_WFR__20190529T103533_20190529T1..|
S3A_OL_2_WFR____20190530T101222_20190530T1... .
PR T lSoR T T MINIFILE  Your query lat-lon point
S3A_OL_2_WFR___20190828T093836_20190828T0... X —
S3A_OL_2_WFR____20190830T102413_20190830T1... Q
S3A_OL_2_WFR____20190831T100103_20190831T1... LN
S3A_OL_2_WFR____20190903T102030_20190903T1... Il
S3A_OL_2_WFR____20190904T095719_20190904T1... c
S3A_OL_2_WFR____20190907T101646_20190907T1... %
S3A_OL_2_WFR____20190918T103145_20190918T1... -
S3A_OL_2_WFR____20190919T100834_20190919T1... - _,q_),
S3A_OL_2_WFR___20190922T102801_20190922T1... Ej
S3A_OL_2_WFR____20190923T100450_20190923T1... —_—
S3A_OL_2_WFR___20190924T093839_20190924T0... B
S3A_OL_2_WFR____20190926T102417_20190926T1... S
S3A_OL_2_WFR____20190927T100106_20190927T1... N L
S3A_OL_2_WFR___20191004T101649_20191004T1... 5
S3A_OL_2_WFR___20191005T095338_20191005T0... T
S3A_OL_2_WFR___20191008T101604_20191008T1...
S3A_OL_2_WFR____20191012T101220_20191012T1... Ba ndS/pI‘Od UCtS
S3A_OL_2_WFR___20191015T103147_20191015T1... (Stacked in Single netCDF f”e)

S3A_OL_2_WFR__20191016T100836_20191016T1...
S3A_OL_2_WFR___20191017T094225_20191017T0...
S3A_OL_2_WFR___20191019T102802_20191019T1...
S3A_OL_2_WFR___20191027T102033_20191027T1...
S3A_OL_2_WFR__20191112T100834_20191112T1...
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& 3. Usage: Step EDB
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www.eumetsat.int

EDB file Your (varying)query lat-lon point

v
A

Horizontal extension = 5 px

MINIFILES/stats
(stacked in single netCDF file)

+ extraction statistics based on extraction protocol...
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& 3. Usage: Step MDB

www.eumetsat.int

MDB file

1. Merging insitu and extractions according to matchup pairs
2. Statistical metrics calculated + scatter/spectral plots

In situ data base (IDB) file Extraction data base (EDB) file

Products/bands

>
. I R R

5 px

-

Horizontal extension

MDB: indexed by matchup pair ID
Time interpolation (nearest in time) applicable

MINIFILES/stats
(stacked in single netCDF file)
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& 3. Usage: Workflow

www.eumetsat.int

ThoMa$S — Workflow

EUM/SCIR/VWG/18/992176, v4D Draft, 11 January 2023 15



& 3. Usage: Summary on the terminology

www.eumetsat.int

DB (In situ Data Base): a netCDF file containing all the information related to the inputted insitu data. + (if requested) ancillary information from
ECMWEF reanalysis datasets at the insitu geographic location and time stamp.

« SatData: an image file/directory. In the case of standard L1/.2 OLCl products, it is composed of a directory containing several netCDF files, each
containing one/several products + a manifest.xml file.

« Minifile: A single netCDF file containing all the relevant L1/L.2 products from a single SatData, but only at the required location (and with a
predefined window size).

« EDB (Extraction Data Base): All the statistical information (pixel-by-pixel flagging, outlier removal, central and dispersion values before/after
outlier/mask removal, etc,, details of the extraction protocol) is stored for all the extractions in one single netCDF file per extraction set.

« MDB (Match-up Data Base): All the information from IDB and EDB combined and re-indexed according to matchup pairs + matchup statistics.

Find examples of all these files (except SatData) in the examples/example_files directory.

EUM/SCIR/VWG/18/992176, v4D Draft, 11 January 2023 16



& 4 Some background: match-ups

Definition of Rrs

L, (in air, 8, ¢, X)

Ry (6,6, A
s (6,4,2) Eq (in air, \)

(SI' 1) .

00 Web Book, Mabley, Boss & Roesler

BRDF correc:tion'

g
—

D'Alimonte et al.
Morel et al. 2002 supported in ThoMaS

Are we comparing @ with @7
- What is the definition of Rrs?

- Are these two compatible “spectrally”? = convolution/band-shifting
—> Are these two compatible “directionally”? - BRDF correction
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S3A_OLCI L2 IPF_ OL_L2M.003 FR_EUMETSAT standard L2 3x3_MOBY
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0 014

Satellite Rrs 400.0 [sr-1]
O
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N

o
o
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o

0.0081"

7 N=132

slope=0.651
intercept=0.00403
R2=0.626

~"MdD=-0.000571

MdAD=0.00111
MdPD=-4.55
MdAPD=8.9

www.eumetsat.int

Band-shifting (to pair multispectral to multispectral

R%S (/\,‘

RRs (A})

= A1) = Rlgg W) —
RRS (/\1)

Melin & Sclep 2015 supported in ThoMaS

In situ Rrs_400.0 [sr-1]

}
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& 4 Some background: match-ups

Quality of insitu Define your extraction statistics! www.eumetsat.int
Define your extraction window sizel
ThoMasS still does not consider any S3A_OLCI L2 IPF OL L2M.003 FR|EUMETSAT standard L2|Bx3| MOBY
quality flag to process insitu data... but 0.018. P ~
stay tunned ©... ' " [slope=0.651
' intercept=0.00403
7V £ fiducial reference ' + f B /R2=0_'626
q‘ . mealslurements foi' 0.0161 R m325_0600000151711 }
7/ satellite ocean colour — =0. ] o
o + vy MdPD=-4.55 Define the matchup statistics!
@ ty AW MdAPD=8.9 Y,
o 0.014 + *F ++" /},,0+ /14/* + + ' 4
The Seventh SeaWiFs § + °++ ‘tﬁ/ /'/{ .++ *0+
et GIRRDA. s 199 o f " H* }'f//i»*' f + EUMETSAT’s Matchup Protocols
NASA Technical Reports Server E 0.0121 . f } *I’,}c:";; +.+ ++++ ‘
2 . A ﬁ ¥ # vy B (coenicss @ EUMETSAT
3 \ /{/f’ w4 |
»» 7 N
& 0,010 : } ',
S
4 T
0.0081" e |
,/ + = Malchug‘grl:rzlcf)’;?

R AQ NV AN \O N
QO QO oo oo 0O o0
In situ Rrs_400.0 [sr-1]

Are we comparing @ with @7

= Are the insitu measurements of sufficient quality?

—> Areinsitu and satellite measurements temporally-spatially comparable? :
- What value (and uncertainty) shall | extract from the satellite data? .
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& 4 Some background: match-ups: EUMETSAT extraction protocol

www.eumetsat.int

extraction of statistics at macropixel level

Window size recommended: or
Tolerable insitu-satellite time difference: or

: 5x5 window

- . CLOUD, CLOUD _AMBIGUOUS, CLOUD MARGIN, INVALID, COSMETIC, SATURATED,
Ds(t:lgt'o" of non-valid SUSPECT, HISOLZEN, HIGHGLINT, SNOW ICE, AC_FAIL, WHITECAPS, ADJAC,
P . RWNEG 02, RWNEG 03, RWNEG. 04, RWNEG 05, RWNEG 06, RWNEG. 07,
(flagged pixels) RWNEG 08
l
v

Macropixel is discarded if:

: without flagged pixels

Ngor < 50% Ngror

|Va|ue@X - l"IBORI < 1'5030R

v
mediang, Macropixel is discarded if:
: without flagged & outlier Ofinal
CVfinal CV5inal(560)>20%
ThoMaS can be run with many other extraction protocols, that you define M 2 Mean -~
' 0 - Standard deviation

EUM/SCIR/VWG/18/992176, v4D Draft, 11 January 2023 19



& 4 Some background: match-ups: Bailey & Werdell protocol

www.eumetsat.int

extraction of statistics at macropixel level

Window size recommended: or
: 5x5 window Tolerable insitu-satellite time difference: or

ATMFAIL, LAND, HIGLINT, HILT, HISATZEN, STRAYLIGHT, CLDICE, COCCOLITH,
HISOLZEN, LOWLW, CHLFAIL, NAVWARN, MAXAERITER, CHLWARN, ATMWARN,
SEAICE, NAVFAIL, ABSAER, MODGLINT

Detection of non-valid
pixels
(flagged pixels)

-

Macropixel is discarded if:

: without flagged pixels

Ngor < 50% Ngror

|Va|ue@X - l"IBORI < 1'5030R

v
mediang, Macropixel is discarded if:
: without flagged & outlier Ofinal
CVfinal Median[CV(Rrs(410-551)); CV(AOT(869))]>15%
ThoMaS can be run with many other extraction protocols, that you define M 2 Mean -~
' 0 - Standard deviation

EUM/SCIR/VWG/18/992176, v4D Draft, 11 January 2023 20



& /4 Some background: match-ups: what protocol to use?

X BWo6 + 209 www.eumetsat.int
B Venise B Galata_Platform B Gustav_Dalen_Tower
B Gloria B Helsinki Lighthouse B Al Stations
1501 X
: N
Should we care about 1001 ] B
what matchup protocol o4\ kil ceved X
we use? 2 o : F 250
= o + \
g & 2001 %\ \
<
£ -50 e = X
e 150 1 \
-100{ o7 :
¥ 100
X
-1501 50
+
~2001 ; ; . . . 0 . ‘ : . .
400 450 500 550 600 650 400 450 500 550 600 650
Wavelength [nm] Wavelength [nm]
0.2 X
G 0.40
0.1 0.35
0.301
o 007 q 0.25
z 3
0.20
-0.14
0.15 1
* / 0.10
-0.2{ ™,
/ 0.05
B |
400 450 500 550 600 650 400 450 500 550 600 650 [Concha et al. 2021]
Wavelength [nm)] Wavelength [nm]
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& 4 Some background: match-ups

www.eumetsat.int

Band-by-band plots and statistics are often not sufficient...

S3A OLCI L2 IPF OL_L2M.003_FR_EUMETSAT standard L2 3x3_MOBY S3A OLCI L2 IPF OL_L2M.003_FR_EUMETSAT standard L2 3x3_MOBY S3A_OLCI L2 IPF OL_L2M.003_FR_EUMETSAT standard L2 3x3_MOBY
—— InSitu p_135 —— satellite |_13, 0.004 —— diff. Satellite - In Situ |35
0.0175 Nbands=10 0.0175 Nbands=10 Nbands=10
SAM=0.94 SAM=0.94 0.003 SAM=0.94
chi2=0.972 chi2=0.972 chi2=0.972
0.0150 0.0150
0.002 d o
0.0125 0.0125 Spectral statistics
0.001
T 0.0100 F0.0100 3 1jvalue for the whole set
G, k%) & 0.000
v v [
& 0.0075 & 0.0075 b2
-0.001
0.0050 0.0050
—0.002
0.0025 0.0025
—0.003
0.0000 0.0000
—0.004
P ® P P P S P P ® P
Wavelength [nm] Wavelength [nm] Wavelength [nm]
statistics band-by-band, plotted spectrally
S3A_OLCI_L2_IPF_OL_ L2M.003_FR_EUMETSAT standard_L2_3x3_MOBY S3A_OLCI_L2_IPF_OL_L2M.003_FR_EUMETSAT standard_L2_3x3_MOBY S3A_OLCI_L2_IPF_OL_L2M.003_FR_EUMETSAT standard_L2_3x3_MOBY
i :gsg N=132 —— MdD —— MdPD
0.0175{ * 23 " Nbands=10 0.00100 —— MdAD —— MdJAPD
510.0 ' S SAM=0.94
1 560.0 R + e chi2=0.972 ?30
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0 0.0100 ® =
< 3 B
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& 4 Some background: match-ups

www.eumetsat.int

Band-by-band plots and statistics are often not sufficient...

Check recommended statistics and definitions at: S l Lo
EUMETSAT’s Matchup Protocols pectral statistics

1 value for the whole set

B Cooernicus & EUMETSAT

validations in comparison with in situ measurements —

e statistics band-by-band, plotted spectrally

This Document is Public

ThoMasS: user can define it's own
* extraction statistics method
* window size

* timetolerance

* relevant statistics

Doc.No. EUM/SEN3/DOC/19/1002968 EumetsatAliee 1
Issue 4

s
Date 17 May 2021
WBS/DBS :

vvvvvvvvv
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Apart from that background knowledge...

Conda: Install the latest Anaconda Python

distribution.

EUMETSAT Data Store: Create EO Portal
user and get APl consumer key and secret.

EUMETSAT Data Store: Save EO Portal API
credentials under ~/.eumdac/credentials.txt

ECMWEF: Register to ADS/CDS and get url

and key.

ECMWEF: store ADS/CDS url/keys under

~/.ecmwf_api_config

EUM/SCIR/VWG/18/992176, v4D Draft, 11 January 2023

Dependencies

item

BeautifulSoup

cdsapi

ephem

eumdac

matplotlib

netcdf4

numpy

pandas

python

scipy

xarray

jupyter

Conda will take care of this...

version

46.0

0.1.6

413

2.0.1

3.5.2

1.23.0

143

3.9

1.8.1

2022.3.0

1.0.0

licence

MIT

Apache-2.0

MIT

MIT

PSF-based

MIT

BSD-3-Clause

BSD-3-Clause

PSF

BSD-3-Clause

Apache-2.0

Unspecified

& 5 Pre-requisites

www.eumetsat.int

package info
https://anaconda.org/conda-forge/beautifulsoup4
https://anaconda.org/conda-forge/cdsapi
https://pypi.org/project/ephem/
https://anaconda.org/eumetsat/eumdac
https://anaconda.org/conda-forge/matplotlib
https://anaconda.org/conda-forge/netcdf4
https://anaconda.org/conda-forge/numpy
https://anaconda.org/conda-forge/pandas
https://docs.python.org/3/license.html
https://anaconda.org/conda-forge/scipy
https://anaconda.org/conda-forge/xarray

https://anaconda.org/anaconda/jupyter
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& 5. Getting the code

* Git way:

cd ~

mkdir ThoMaS

cd ThoMaS

git clone --depth 1 https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMasS .

 Direct download:

Recent updates were done on the code

git fetch
git pull
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https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS

& 6. Setting the environment

www.eumetsat.int

 Once conda and ThoMa$s are installed, create the thomas env:

cd ~

cd ThoMaS ~ libmamba is the best choice for those of you who are stuck in
conda env create —f environment.yml| the “Solving environment step”

conda activate thomas
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& 7. Required inputs: SeaBASS/OCDB file

www.eumetsat.int

/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

I

I COMMENTS
!

I Citation: Cite your paper where your data are published
I

/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,...
/lend_header
TestStation001,20210815,11:30:00,0,0,0.01,0,134.7,0.2444,0.1,0.1,0.001886946,0.002068008,0.002167035,0.002305759,0.002504616,0.002699149,0.002943716,0.0031686, ..
TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,134.8,0.2388,0.1,0.1,0.002158972,0.002363762,0.00247761,0.00264967,0.002880799,0.003116844,0.0034 196, ..
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,...
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& 7. Required inputs: SeaBASS/OCDB file

¥ EARTHDATA Other DAACs -~

SeaBASS

/begin_header
/investigators=TestPI
/affiliations=TestAffiliation

Home About SeaBASS Get Data Contribute Data Wiki  Lists Login

Welcome to the SeaWiFS Bio-optical Archive and Storage System (SeaBASS), the publicly shared archive of in situ oceanographic and atmospheric data maintained by the NASA Ocean Biology Processing Group (OBPG). For
information on how to search for data, please refer to the *Get Data" menu options. For information about preparing files for submission to SeaBASS, refer to “Contribute Data."

/contact=TestContact@TestInstitutution.org
/rece|Ved=201 901 01 Sea BASS Data Shortcuts Lists News

/processed=20190101
seabass.gsfc.nasa.gov

/experiment=TestExperiment
[cruise=TestCruise

File Search Investigators New Ordering and Download System 2021-07-20

Validation Search Experiments

SeaBASS data download: inified and distributed under the same system that manages NASA
sa

Time Series Tool Cruises
/station=NA SST Search Fields o ——— rroug
/data_file_name=TestOCDBsubmission.txt T e
/documents=see_comments Recent Data Updates Earthdata forum transition 20210503

/calibration_files=see_comments Inter—operable
/data_type=cast
/data_status=final
/wate r_d e pth =NA Bl Ocean Colour In-Situ Database
/wavelength_option=hyperspectral o Peey S P o o o 2
/BRDF_option=None . . .
/instrument_model=RAMSES B BRETCE /B

/instrument_manufacturer=TriOS O C D B el
/calibration_date=NA o )ore

| COMMENTS ocdb.eumetsat.int s St g

I Citation: Cite your paper where your data are published =
I

/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,...
/lend_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,...

mm“m The Ocean Color Forum (including our subforum for Field Data - SeaBASS) has transitioned to the

<« C 0 & htips//ocdbeumetsatint Qe x D&k 2@

Q  search

> Links

rrrrr
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& 7. Required inputs: SeaBASS/OCDB file

¥ EARTHDATA Other DAACs -~
SeaBASS

Home About SeaBASS Get Data Contribute Data

Welcome to the SeaWiFS Bio-optical Archive and Storage System (SeaBASS), the publicly shared archive of in situ oceanographic and atmospheric data maintained by the NASA Ocean Biology Processing Group (OBPG). For
information on how to search for data, please refer to the *Get Data" menu options. For information about preparing files for submission to SeaBASS, refer to “Contribute Data."

;ea BA ; ; Data Shortcuts Lists News

. File Search Investigators New Ordering and Download System ZEIIED
1. OCDB & SeaBASS offer documentation on how to get seabass.gsfcnasa.gov| s
. . . Time Series Tool Cruises STP F'\;cm;ajsre;gzsz’:aa order to download data now requires a NASA Earthdata login (you will be
your In situ data in the correct format. e
2. When submitting your data to OCDB, OCDB will guide
Recent Data Updates Earthdata forum transition

| m“m The Ocean Color Forum (including our subforum for Field Data - SeaBASS) has transitioned to the

you on the format.

3. ThoMaS repository contains example in situ files in
this format and links to all the necessary resources

< C O @ httpsy//ocdb.eumetsatint Qe x D&k 2@

< Ocean Colour In-Situ Database

& Search From Datf®) | ToDate (3 P

emrer @ o . s«
M OPTIONS SEARCH

@ Links

U] Matchup

Leljfan Berlin.

File MetarPlots . iang 3
Netherlands. N
o s ey

Germany i, Dresd

T ocdb.eumetsat.int s

Luxembourg “ Czech]
affiliations=TestAffiliation ¢
/contact=TestContact@TestInstitutution.org > =
received=20190101 o b S A
/processed=20190101 : i
experiment=TestExperiment . i < <
Icruise=TestCruise France ; Safbarg
station=NA R o o Austrig W
/data_file_name=TestOCDBsubmission. txt o

=
/documents=see_comments Swizertand v e
calibration_files=see_comments G P o
/data_typ st : e e hivee
data_status=final _

/water_depth=NA

/wavelength_option=hyperspectral

/BRDF_option=None
instrument_model=RAMSES

/instrument_manufacturer=Tri0s
calibration_date=NA

COMMENTS

Citation: Cite your paper where your data are published

tation,date, time,lon,lat,depth,cloud,RelAz, AOT,spm,Chla,Rrs355,Rrs360, Rrs365, Rrs370,Rrs375, Rrs380 ,Rrs385, Rrs390,Rrs395, Rrs400 , Rrs 405, 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
TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,13
TestStation003,20201014,12:16:00 , -32.0209, 26.9584,0.01,0,13
TestStation004,20210910,09:40:00,3,-3,0.01,0,134.9,0.2388,0.1,0.1,
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, .0013975, .

001886946, 0.002068008 , 0. 002167035, 0. 002305759, 0.002504616,0.002699149, 0. 002943716, 0.003166,
88,0.1,0.1,0.002158972,0.002363762,0.00247761, 0.00264967 ,0.002880799,0.003116844,0.0034196,...
88,0.1,0.1,0.001918189,0.002097384,0.002191946 ,0.002353893, 0. 002567901 , 0 . 002792078 ,0.00307,
.1,0.1
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& 7. Required inputs: SeaBASS/OCDB file

¥ EARTHDATA Other DAACs -~
SeaBASS

Home About SeaBASS Get Data Contribute Data

Welcome to the SeaWiFS Bio-optical Archive and Storage System (SeaBASS), the publicly shared archive of in situ oceanographic and atmospheric data maintained by the NASA Ocean Biology Processing Group (OBPG). For
information on how to search for data, please refer to the *Get Data" menu options. For information about preparing files for submission to SeaBASS, refer to “Contribute Data."

;ea BA ; ; Data Shortcuts Lists News

. File Search Investigators New Ordering and Download System ZEIIED
1. OCDB & SeaBASS offer documentation on how to get seabass.gsfcnasa.gov| s
. . . Time Series Tool Cruises STP F'\;cm;ajsre;gzsz’:aa order to download data now requires a NASA Earthdata login (you will be
your In situ data in the correct format. e
2. When submitting your data to OCDB, OCDB will guide
Recent Data Updates Earthdata forum transition

| m“m The Ocean Color Forum (including our subforum for Field Data - SeaBASS) has transitioned to the

you on the format.

3. ThoMaS repository contains example in situ files in
this format and links to all the necessary resources

< C O @ httpsy//ocdb.eumetsatint Qe x D&k 2@

< Ocean Colour In-Situ Database

& Search From Datf®) | ToDate (3 P

emrer @ o . s«
M OPTIONS SEARCH

@ Links

U] Matchup

Leljfan Berlin.

File MetarPlots . iang 3
Netherlands. N
o s ey

Germany i, Dresd

T ocdb.eumetsat.int s

Luxembourg “ Czech]
affiliations=TestAffiliation ¢
/contact=TestContact@TestInstitutution.org > =
received=20190101 o b S A
/processed=20190101 : i
experiment=TestExperiment . i < <
Icruise=TestCruise France ; Safbarg
station=NA R o o Austrig W
/data_file_name=TestOCDBsubmission. txt o

=
/documents=see_comments Swizertand v e
calibration_files=see_comments G P o
/data_typ st : e e hivee
data_status=final _

/water_depth=NA

/wavelength_option=hyperspectral

/BRDF_option=None
instrument_model=RAMSES

/instrument_manufacturer=Tri0s
calibration_date=NA

COMMENTS

Citation: Cite your paper where your data are published

tation,date, time,lon,lat,depth,cloud,RelAz, AOT,spm,Chla,Rrs355,Rrs360, Rrs365, Rrs370,Rrs375, Rrs380 ,Rrs385, Rrs390,Rrs395, Rrs400 , Rrs 405, 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
TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,13
TestStation003,20201014,12:16:00 , -32.0209, 26.9584,0.01,0,13
TestStation004,20210910,09:40:00,3,-3,0.01,0,134.9,0.2388,0.1,0.1,
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, .0013975, .

001886946, 0.002068008 , 0. 002167035, 0. 002305759, 0.002504616,0.002699149, 0. 002943716, 0.003166,
88,0.1,0.1,0.002158972,0.002363762,0.00247761, 0.00264967 ,0.002880799,0.003116844,0.0034196,...
88,0.1,0.1,0.001918189,0.002097384,0.002191946 ,0.002353893, 0. 002567901 , 0 . 002792078 ,0.00307,
.1,0.1
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& ThoMaS

www.eumetsat.int

ThoMaS demo
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EUM/OPS-COPER/TEM/15/813104, v2, 3 November 2021

copernicus.eumetsat.int

Thank you!

Questions are welcome.

Contacts and further information

For information on our training programme

training@eumetsat.int

For information on EUMETSAT services
ops@eumetsat.int

For our training calendar
https.//trainingevents.eumetsat.int/trui/
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mailto:training@external.eumetsat.int
mailto:ops@eumetsat.int
https://trainingevents.eumetsat.int/trui/

EUM/OPS-COPER/TEM/15/813104, v2, 3 November 2021

copernicus.eumetsat.int

More information:

Data Store
Access: https://data.eumetsat.int/

Help: https://eumetsatspace.atlassian.net/wiki/spaces/DSDS/overview

EUMDAC
Source : https://gitlab.eumetsat.int/eumetlab/data-services/eumdac/

Help: https://eumetsatspace.atlassian.net/wiki/spaces/EUMDAC/ overview

Gitlab

https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS

https://gitlab.eumetsat.int/eumetlab/oceans/ocean-training

Training courses
https://trainingevents.eumetsat.int/trui/

Course materials
https://training.eumetsat.int/course/view.php?id=432
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https://eumetsatspace.atlassian.net/wiki/spaces/DSDS/overview
https://eumetsatspace.atlassian.net/wiki/spaces/DSDS/overview
https://eumetsatspace.atlassian.net/wiki/spaces/EUMDAC/overview
https://eumetsatspace.atlassian.net/wiki/spaces/EUMDAC/overview
https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS
https://gitlab.eumetsat.int/eumetlab/oceans/ocean-training
https://trainingevents.eumetsat.int/trui/
https://training.eumetsat.int/course/view.php?id=492

