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ARD-Water

• Analyses Ready – for which analysis?

• depends who you are, and what is your profession

• The ANALYSIS gives us the requirements for READINESS
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Variables space
• Common meta data

@pixel, @product
• Same definition (method)
• Same validity (masking)
• Quality information

@pixel, @product

Mapped data
• Same spatial resolution
• Map projection
• Spatial grid

Datacubes
• Multiple variables
• Spatial grid
• Temporal grid
• Unique access (API)
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ARD Benefit - Cost
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CEOS - Analysis Ready Data

• CEOS: Satellite data that have been processed 
• to a minimum set of requirements 

• and organized into a form 

• that allows immediate analysis with a minimum of additional user effort 

• and interoperability both through time and with other datasets.

• Aquatic Reflectances, Product Family Specification (ongoing work)
• Ongoing work by CEOS working group
• Supported by GEO Aquawatch

• Requirements on
• Product Meta data
• Per-pixel meta data
• Radiometric and Atmospheric corrections
• Geometric correction

• Self-assessment table
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Ground Segment Data relevant for Water Quality (not ARD)

Sentinel 2

• Level 1
• TOA reflectances in 12 spectral bands

• 15 – 180nm spectral bandwidth

• 10 / 20 / 60 m spatial resolution

• All inland waters and coastal areas (20km)

• Level 2
• Scene classification (land-water-cloud etc)

• Surface reflectances, good for land applications

• No product for water applications

• Water Quality products from CMEMS, CLMS 
& downstream service providers

Sentinel 3

• Level 1
• TOA radiances in 21 spectral bands

• 10 – 20nm spectral bandwidth

• 300m spatial resolution

• Global coverage

• Level 2
• Scene classification (land – water – cloud, including

water specific classes)

• Water leaving reflectance (ocean and coastal
waters, not suitable for inland waters)

• Chorophyll and suspended matter concentrations

• Yellow substance absorption

• Attenuation coefficient

• (more in preparation by EUMETSAT)



land.copernicus.eu

https://land.copernicus.eu/global/products/lwq



Copernicus Global Inland Water Service 

• Spatial resolution

• 300m, 1km

• 100m (demostr. products)

• Temporal aggregation

• 10days for water LSWT, TUR and TSI

• Best spectrum within 10days for LSR

• Time span

• 2002-2012 (MERIS + AATSR)

• 2016-ongoing (OLCI + SLSTR)

• Service

• Products available 3 days after last day of 
decade

• Status

• 300m: Operational products

• 100m: demonstration products 01/19-03/20

• Parameters
• Lake Surface Water Temperature (LSWT)
• Turbidity (TUR)
• Trophic State Index (TSI)
• Lake Surface Reflectances (LSR)



Product Example – Time series Lake Balaton



Copernicus Marine Service (CMEMS) – Oceans

• Products
• Chlorophyll-a concentration
• Optical water properties

• Reflectances, backscattering coefficient, light attenuation
coefficient, absorption coefficient

• Characteristics
• Per regional sea + global (see figure)
• Level 3: 

• daily mean
• 1km x 1km and 4km x 4km
• New: 100m x 100m based on Sentinel 2 (from 2021)

• Level 4: 
• Gap-filled
• daily mean, monthly mean
• 1km x 1km and 4km x 4km
• New: 100m x 100m based on Sentinel 2 (from 2021)



CMEMS TSM Product Example, 22.04.2020

Low Resolution Product (1km) HR-OC Sentinel-2 Product (100m)
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New Service, operated by Brockmann Consult, RBINS and 
VITO under contract of Moi. Operations will start early 2021.
Processing performed on CREODIAS



CMEMS TSM Product Example, 22.04.2020
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SNAP 8

• More than 200 issues addressed

• Highlights:
• remote data access of data 

• Copernicus Scientific Data Hub (SciHub): for Sentinel-1, Sentinel-2 and Sentinel-3 
data

• Amazon Web Services (AWS): for Sentinel-2 and Landsat-8 data

• Alaska Satellite Facility (ASF): for Sentinel-1 and ALOS data

• US Geological Survey (USGS): for Landsat-8 data

• windowed reading of products
• IO performance 

• memory management; tile cache operator

• new implementation of geocoding 
• sensor specific features and improvements: 

Capella and SAOCOM support, soil moisture, 
S3 Fire Radiative Power support, S3 oblique view improvements

• Cloud optimised new standard I/O format zarr
• Cloud optimised
• Python xarry, dask

• Directly useable by xcube (next slide)



ARD in a Datacube

other data

• Databases (ICES, 
EMODnet, …)

• User data
• NASA, …

Sourcing

• Sentinels
• CMEMS
• CLMS
• C3S

Ingestion

Sourcing

Validation

Nutzer
Processing

User 
interfaces

Combination of data and services in data datacube





Dataviewer



Python API

20

Using the xcube python API in a 
Jupyter notebook



The xcube Ecosystem



xcube Technical View
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eodatabee

• A data cube service providing EO and non-EO data with a

focus on water quality products.

• Customisability of the service and unique combination of

scientific, regional, and technological competence.

• EODataBee service comprises the following Service

Elements:

• Water quality products

• Scientific Consultancy

• Datacube generation, operation, and visualisation service

• Training

• It is operated by a group of domain expert companies,

emerging from EU H2020 project DCS4COP (Brockmann

Consult, RBINS, VITO, NIVA, Univ. Hull, Cefas, LOV, Starlab)



Take-home messages

• Analysis Ready Data are satellite data processed to common agreed standards, are 
provided with meta data and are organised in space and time so that they can be 
easily used with a minimum of additional user effort.

• EO data users have optimal support for analysis, algorithm development and testing, as
well as routine, operational production with SNAP. SNAP 8 comes with new cloud and 
datacube optimised I/O format (zarr, COG [future])

• xcube ecosystem is an suite of python tools to support ARD.

• eodatabee is offering xcube tailored to water quality products and amended with 
additional services.


