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1 Introduction

1.1 Purpose of the document

This document presents the user manual for the ODATIS Geonavigator (https://odatis.acri-st.fr/)
developed by ACRI-ST and funded by Centre National d’Etudes Spatiales (CNES). The purpose of this
Geonavigatoris to meet the request formulated by the Centre National d’Etudes Spatiales (CNES) for the
generation and dissemination of ocean color satellite products for the ODATIS data hub, in accordance
with criteria defined by the ODATIS “Ocean Color” Scientific Expertise Consortium (CES).

This user manual includes a description of:

The products available for users to download

The parameters

The spatial and temporal coverage

The product format

e The user guide for the interface

1.2 Document layout

e Chapter 1 of this document (the present chapter) provides the introduction.

e Chapter 2 constitutes the user manual for the Web interface.

1.3 Acronyms

CDOM Colored Dissolved Organic Matter absorption coefficient at 412 nm
CHL Chlorophyll-a concentration

MERIS Medium Resolution Imaging spetrometer

MODIS Moderate Resolution Imaging Spectrometer

netCDF Network common data format

NRRS Fully normalised remote sensing reflectances

OoLCl Ocean and Land Colour Instrument

PNG Portable network graphics

SPM-G Suspended matter — global algorithm (Han et al., 2016)
SST Sea surface temperature

T-FNU Turbidity (Formazine Nephelometric Unit)
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2 User Guide

2.1 Overview of OC Products Available via the Geonavigator

Depending on the satellite sensors considered (MERIS, MODIS, OLCI-A, and OLCI-B), and following a phase
of testing and validation, different algorithms were used to estimate water reflectance from satellite
measurements of ocean color collected by space agencies.

The Polymer atmospheric correction was applied to data from the MERIS, OLCI-A, and OLCI-B sensors
(https://www.hygeos.com/polymer).
The NIR/SWIR atmospheric correction was applied to MODIS sensor data (Wang and Shi, 2007).

After correcting the data for atmospheric contributions detected by the satellite, bio-optical algorithms
were applied to produce a dataset containing:

¢ Biogeochemical parameters (e.g., chlorophyll-a concentration (Chla, mg-m3), suspended matter
(SPM, gm~))

o Optical parameters (e.g., reflectance (Rrs, sr™))

e Subsurface optical parameters (e.g., turbidity, colored dissolved organic matter absorption
coefficient at 412 nm, m™)

¢ Physical parameters (e.g., sea surface temperature)

2.1.1 Spatial Coverage

The spatial domain covered by the ODATIS Geonavigator encompasses all coastal waters of Metropolitan
France (see Figure 1).
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CHL-0C5 [mg.m-3]
ODATIS Level-3 MODIS monthly product
NIR-SWIR atmospheric correction
20210401 to 20210430

7.5°W 5°W 25°W [ 25°E 5°E 1.5°E 10°E

49.5°N 49 5°N

48°N 48°N

46.5°N | 26.5°N
.

43.5°N 43.5°N

Figure 1: ODATIS-MR Spatial Coverage

2.1.2 Available Sensors and Their Resolution

The ocean color data made available to the ocean color scientific community via the ODATIS Geonavigator
have been temporally averaged to provide users with daily, 8-day, and monthly composites. Data from
the MODIS sensors, which are natively at 250 m, 500 m, and 1 km resolution, were first reprojected onto
aregular 300 m grid:

MERIS 300m 28/04/2002 08/04/2012 1 day, 8 days, monthly
MODIS-AQUA 300m 03/07/2002 31/12/2024 1 day, 8 days, monthly
OLCI-A 300m 25/04/2016 31/12/2024 1 day, 8 days, monthly
OLCI-B 300m 25/03/2019 31/12/2024 1 day, 8 days, monthly

2.2 Available Products

2.2.1 Overview of the Products

This section provides a detailed description of the complete list of all parameters available through the
ODATIS Geonavigator.
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2.2.1.1 Biogeochemical Parameters

MODIS MERIS OLCI-A  OLCI-B
Chlorophyll- trati ) —0C5
CHL-OCS : phyll-a .concen ration (mg/m?3) Q Q 0 0
algorithm (Gohin et al., 2002; Hu et al., 2012)
SPM-G Suspended particulate matter (g/m?3) — global Q Q 0 0
algorithm (Han et al., 2016)

2.2.1.2 Subsurface Optical Parameters

MODIS MERIS OLCI-A  OLCI-B

CDOM Colored dissolved organic matter (m™) (Loisel et al.,
ot o © 9 ¢
T-FNU Turbidity (Formazine Nephelometric Unit) (Dogliotti Q 0 Q Q
etal., 2015)

2.2.1.3 Optical Parameters

The reflectances in the visible wavelength range are fully normalized and corrected for both atmospheric
effects and observation geometry (Morel & Gentilli, 1996). These corrections bring the measurements
closer to idealized reference conditions, typically corresponding to standard solar incidence and a nadir
viewing angle.

MODIS MERIS OLCI-A OLCI-B

NRRS555 0

Normalized reflectance (sr-1)

© © ©

2.2.1.4 Physical Parameters

MODIS MERIS OLCI-A OLCI-B
SST-NIGHT Nighttime Sea Surface Temperature (°C) 0
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2.2.1.5 Product Referencing

All products available through the Geonavigator are assigned a unique DOI (Digital Object Identifier),
ensuring they can be reliably cited and fully traced (https://doi.org/10.24400/527896/a01-2024.013).
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2.3 Detailed Description of the Algorithms

Category | Biogeochemical | Parameter CHL-0C5
Description

Chlorophyll-a concentration (mg/m?3) in clear waters, estimated using the OC5 algorithm

CHL-0OC5 [mg.m-3]
ODATIS Level-3 MODIS monthly product
NIR-SWIR atmospheric correction
20210401 to 20210430
25°E 5°E 75°E 10°E

49.5°N

48°N

46.5°N

435°N

T T
le-01 le+00 le+01 le+02

Reference

Gohin, F., Druon, J. N., & Lampert, L. (2002). A five-channel chlorophyll concentration algorithm applied
to SeaWiFS data processed by SeaDAS in coastalwaters. Internationaljournal of remote sensing, 23(8),

1639-1661.

Hu, C., Lee, Z., & Franz, B. (2012). Chlorophyll algorithms for oligotrophic oceans: A novel approach
based on three-band reflectance difference. Journal of Geophysical Research: Oceans, 117(C1).
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Category Biogeochemical | Parameter SPM-G
Description

Suspended particulate matter concentration (g/m?3) estimated using the global algorithm of Han et al.
(2016) for the open ocean

SPM-G [g.m-3]
QODATIS Level-3 MODIS monthly product
NIR-SWIR atmospheric correction
20210401 to 20210430

75 5°W 2.5°W 0 25°E 5°E 75°E 10°E

T T
le-01 le+00 le+01 le+02

Reference

Han, B., Loisel, H., Vantrepotte, V., Mériaux, X., Bryére, P., Ouillon, S., ... & Zhu, J. (2016). Development
of a semi-analytical algorithm for the retrieval of suspended particulate matter from remote sensing
over clear to very turbid waters. Remote Sensing, 8(3), 211.
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Category | Subsurface Optics | Parameter | CDOM

Description

Colored dissolved organic matter absorption coefficient (412 nm, m™), estimated using the algorithm
of Loisel et al. (2014) for coastal waters.

CDOM [m-1]
ODATIS Level-3 MODIS monthly product
NIR-SWIR atmospheric correction
20210401 to 20210430
25° 5°E 75°E 10°E

49.5°N 49.5°N

46.5°N (] 465°N

435°N 435°N

T T
le-03 le-02 le-01 le+00

Reference

Loisel, H., Vantrepotte, V., Dessailly, D., & Mériaux, X. (2014). Assessment of the colored dissolved
organic matter in coastal waters from ocean color remote sensing. Optics Express, 22(11), 13109-
13124.
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Category | Subsurface Optics | Parameter |T—FNU
Description

Turbidity expressed in Formazine Nephelometric Units, estimated using the algorithm of Dogliotti et al.
(2015)

T-FNU [FNU]
QODATIS Level-3 MODIS monthly product
NIR-SWIR atmospheric correction
20210401 to 20210430

75°W 5°W 25°W 0 25°E 5°E 75 10°E

49 5°N 495°N

48°N

48°N

46.5°N 46.5°N

43.5°N |-+ 43.5°N

Reference

Dogliotti, A. I., Ruddick, K. G., Nechad, B., Doxaran, D., & Knaeps, E. (2015). A single algorithm to
retrieve turbidity from remotely-sensed data in all coastal and estuarine waters. Remote sensing of
environment, 156, 157-168.
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Category | Optics | Parameter | NRRSXXX
Description

Reflectance is the ratio of upwelling to downwelling radiation at the sea surface. The NRRSxxx
reflectances are fully normalized (Morel & Gentili, 1996) and are expressed in sr™.

NRRS560 [sr-1]
ODATIS Level-3 OLCl-a monthly product
Polymer atmospheric correction
20210401 to 20210430

49.5°N 49.5°N

46.5°N 46.5°N

435°N 435°N

T T
0.0011 0.0038 0.0066 0.0093 0.0120 0.0147

Reference

Morel, A., & Gentili, B. (1996). Diffuse reflectance of oceanic waters. lll. Implication of bidirectionality
for the remote-sensing problem. Applied optics, 35(24), 4850-4862.
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Category | Physical | Parameter | SST-NIGHT
Description

Nighttime sea surface temperature expressed in °C. These data are derived from NASA’s Level 2
product.

SST-NIGHT [°C]
ODATIS Level-3 MODIS monthly product
NIR-SWIR atmospheric correction
20220701 to 20220731

7.5°W 5°W 2.5°W o 25°E 5°E 7.5° 10°E

49.5°N

46.5°N

435°N

Reference

Brown, O. B., Minnett, P. J., Evans, R., Kearns, E., Kilpatrick, K., Kumar, A., ... & Zdvody, A. (1999). MODIS
infrared sea surface temperature algorithm algorithm theoretical basis document version 2.0. University
of Miami, 31, 098-33.
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2.4 Spatial and Temporal Coverage

The Level 3 mapped products available via the ODATIS Geonavigator have a resolution of 300m on a
regular grid. They cover the coastal waters of Metropolitan France between 51.5°N and 41.2°N latitude,
and between -7.8°E and 10.3°E longitude.

Daily, 8-day, and monthly products are available for all sensors (MERIS, MODIS, OLCI-A, OLCI-B).

Quicklook images of these products are also available in PNG format.

2.5 Data Sources and Retrieval

MODIS Level 1 products were retrieved from the ICARE data center. For initial tests (*), products were
obtained via NASA’s site: https://oceancolor.gsfc.nasa.gov/cgi/browse.pl?sen=amod
These products correspond to the latest reprocessing (R2022.0).

OLCI Level 1 products come from the EUMETSAT archive:
https://archive.eumetsat.int/usc/UserServicesClient.html

MERIS Level 1 products are available from ACRI-ST’s archival resources. These correspond to the latest
(4th) reprocessing (MERIS 4RP).

2.6 Product Download

The Geonavigator has been developed using state-of-the-art technologies to ensure efficiency, modernity,
and ease of use. However, not all web browsers are supported.
The compatible web browsers and their recommended versions are listed below.

Google Chrome > 23

Mozilla Firefox >21

Safari 26

Opera >15

Edge 212
Internet Explorer Not supported

In case of issues, it is recommended to update your web browser to ensure optimal display and
functionality of the Geonavigator. For more details on supported browser versions, please refer to the
following link: https://www.whatismybrowser.com/

The ODATIS Geonavigator consists of three pages:

e HOME
e CATALOG
e HELP

The Home page presents the project and its objectives.

© 2025 ACRI-ST
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The Catalog page provides access to the tool for downloading mapped products (in .nc and .png image
formats) and to the point extraction service (in .csv format).
The Help page contains the user guide and support tools.

2.6.1 Creating a User Account

To request the creation of a user account, please send an email to: info-odatis@acri-st.fr.

2.6.2 Mapped Data

Once the userdefines ageographicareaof interest directly on the map (see Figure 2) and selects the time
window, sensortype, one or more parameters, and the preferred atmospheric correction algorithm, they
can search for available products and request the ones they need.

F IV m Geoerowser - NTETY Bienvenue déconnexion

O Résultats
Produits Couleur de I'Océan MR

Zone
POLYGON((-6.064 47.160,6,064 49.4681.890 49468, 1.890 47.160,,6.064 47.160))
Période

De 3
Capteurs

Corrections atmosphériques

Téléchargement standard (France)

USGS. AEX. Geokve. Getmapping. Aeroarid. IGN. IGP, UPR-EGP.

Figure 2: Selecting an Area of Interest on the ODATIS Geonavigator

A compressed file containing the netCDF and PNG files corresponding to the user’s request can be
downloaded from the “Results” tab.

2.6.3 Point-of-Interest Extractions

The procedure for placing a “match-up” request (extracting satellite products around a fixed point) is
described in detail in the “Documentation” tab of the Geonavigator.

Note: Here, a match-up refers to the extraction of ocean color data for one or more user-specified
geographic points (latitude/longitude) and their surrounding area.

Users can download ocean color products forone or multiple sites of interest. They can eitherenterthe
latitude/longitude coordinates manually or select SOMLIT observation stations (https://www.somlit.fr/)
which are marked with blue icons on the map. Please note that the number of pointsperrequestis limited
to 10.

© 2025 ACRI-ST
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After submitting the request, users can track the status of their order in the “Results” tab.

2.7 Product Format

2.7.1 General Information

Level 3 output productsinclude both mapped products and quicklook images. The mapped products are
stored in NetCDF-4files. To read these products, usersmust use the NetCDF-4 library or compatible third-
party tools, including NetCDF-4 readers. Quicklook products are provided in PNG format.

NetCDF (Network Common Data Form) is a standard binary data format for exchanging scientific data.
The project’s homepage is hosted by the Unidata program of UCAR (University Corporation for
Atmospheric Research), which is also the main source for NetCDF software, standard development,
updates, and support. NetCDF is an openstandard (see http://www.unidata.ucar.edu/software/netcdf).

Version 4 of the NetCDF format introduces features used in ODATIS products, such as chunking and
internal compression. These features reducefile size and optimize random access: reading a small subset
of a product requires only reading and decompressing the relevant chunks, rather than the entire file.

The following rules are applied when writing mapped products (on a regular latitude -longitude grid):

Each parameter is stored in a single file, including metadata and accumulated statistical data.

Global metadata are stored as global attributes.

Accumulated statistical data are stored as variables.

Metadata related to statistical data are stored as variable attributes.

2.7.2 Naming Convention
This naming convention applies to all ODATIS products (except SST). File names follow the structure:
Lzz_date_ ROI_SR_INS_PRD-CA_TC_nn.ext
Where:
e Lzz—Productlevel(e.g., L3m for mapped products)

e date — Date of the map, specified in UTC format as yyyymmdd[-yyyymmdd]. The end date is
optional for daily products.

e ROI - Region of interest (e.g., France)

e SR - Spatial resolution (e.g., 03 for 300 m resolution)

e INS—Instrument (e.g., OLA for OLCI-A, OLB for OLCI-B, MER for MERIS, MOD for MODIS)
e PRD - Product of interest (e.g., CHL for chlorophyll)

e CA-— Atmospheric correction (e.g., NS for NIR/SWIR)

e TC-Temporal coverage (e.g., DAY for daily products)

e nn-Counter

e ext-— File extension (e.g., ncfor NetCDF)
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273

Value

Flag Description

Mask

Description

1 1 NO_MEASUREMENT | Bin not covered by any valid or invalid L2 pixel (outside the satellite
track).

2 2 INVALID Bin covered only by invalid pixels (invalid due to L2 flags, clouds,
land, etc.).

4 4 OLCI_A Valid OLCI-A pixel(s) contributing to the bin value.

8 8 LAND Bin covered more than 50% by land. If not activated, the bin is
considered water. (1) (4)

0 57 CLOUD_0_5 Cloud fraction (2).

16 57 CLOUD_5_25

32 57 CLOUD_25_50

48 57 CLOUD_50_100

0 200 DEPTH_0_30 Water depth (1) (3).

64 200 DEPTH_30_200

128 200 DEPTH_200_1000

192 200 DEPTH_1000_MORE

256 256 TURBID Calculated from EL555. The TURBID flag is set when EL555 > 0.

512 512 ICE Bin covered by ice. Calculated from an ice climatology.

1024 3072 OLIGOTROPHIC Trophic classification (5).

2048 3072 MESOTROPHIC Trophic classification (5).

3072 3072 EUTROPHIC Trophic classification (5).

4096 4096 VIIRS_N Valid VIIRS-N pixel(s) contributing to the bin value.

8192 8192 SEAWIFS Valid SeaWiFS pixel(s) contributing to the bin value.

© 2025 ACRI-ST
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8192 8192 VIIRS_)1 Valid VIIRS-J1 pixel(s) contributing to the bin value.
16384 | 16384 MODIS Valid MODIS pixel(s) contributing to the bin value.

32768 | 32768 MERIS ou OLCI_B | valid MERIS or OLCI-B pixel(s) contributing to the bin value.

Note 1: Calculated using a combined global terrestrial elevation and ocean bathymetry product (ESA
data). This product is computed at a resolution of 4.63 km on the global ISIN and PC grids.

Note 2: For periods of 8 days or longer, cloud fraction flags are not yet defined (flags are currently setto
0). For daily products, they provide a classification of cloud coverage based on the CF product value.

(CLOUD2=0) + (CLOUD1=0): CF < 5%
(CLOUD2=0) + (CLOUD1=1): 5% <= CF < 25%
(CLOUD2=1) + (CLOUD1=0): 25% <= CF < 50%
(CLOUD2=1) + (CLOUD1=1): CF >= 50%

Note 3:
(DEPTH2=0) + (DEPTH1=0): depth < 30m
(DEPTH2=0) + (DEPTH1=1): 30m <= depth < 200m
(DEPTH2=1) + (DEPTH1=0): 200m <= depth < 1000m
(DEPTH2=1) + (DEPTH1=1): depth >= 1000m
Note 4: A bin labeled as LAND may still contain a valid parameter value near the coast.

Note 5:

(TROPHIC2=0) + (TROPHIC1=1): Oligotrophic water
(TROPHIC2=1) + (TROPHIC1=0): Mesotrophic water
(TROPHIC2=1) + (TROPHIC1=1): Eutrophic water
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