
How to access EarthCARE products ?
https://earth.esa.int/eogateway/faq/esa-earthcare-online-dissemination-service-user-s-guidelines

Products definitions and disclaimers:
https://earth.esa.int/eogateway/missions/earthcare/data

Dissemination servers (EarthCARE specific)
• L1; JAXA L2 products: https://ec-pdgs-dissemination1.eo.esa.int
• ESA L2 products: https://ec-pdgs-dissemination2.eo.esa.int

EOCAT (Multi-mission): https://eocat.esa.int/sec/#data-services-area
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EarthCARE Data Products

Frame Concept 

All EarthCARE products (from level 0 up to 
level 2) are organised in “frames” each 
covering 1/8 of an orbit. This approach has 
the advantage to guarantee a manageable 
size for the single product and a 
predefined geolocation boundary

The 8 frames of the orbit are identified by 
letters from A to H (see figure), each frame 
covers always a latitude band of 45 degree

The EarthCARE products are made available on-line to users by the Data Handling Facility (DHF). 
Two dissemination servers (OADS) provide some static load balancing organized by product types 
(L0, L1, JAXA Products and ESA L2). All L1 and L2 products use NetCDF4/HDF5 format. 

The DHF also interfaces with archiving services: DAMPS and Cold Back-up Archive.

NB: in addition to the OADS servers, a new Multi-Mission Algorithm and Analysis Platform (MAAP) 
is being introduced. This Platform offers new dissemination components that will increase the 
available dissemination bandwidth as well as the possibility to run code without the need for 
users to download large volumes of data. The MAAP will be demonstrated at the LPS25.
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Distribution of frames along the orbit e.g. Frame A 
centred around the equator (from -22,5, to 22,5 

degrees).

Two X-band ground stations located in Kiruna (Sweden) and Inuvik 
(Canada) receive the science data and Housekeeping Telemetry via X-
Band  ten times per day.  This set-up allows to meet the data 
latency requirement for the mission with a large margin. 
The coverage of the two stations over a 24 h period of EarthCARE 
orbits is depicted on the opposite figure. The use of two stations 
supports one downlink per orbit offering the possibility to further 
lower the products latency.
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The EarthCARE (Earth Clouds, Aerosol and Radiation Explorer) mission launched on May 28, 2024 is 
equipped with four instruments (ATLID, MSI, BBR from ESA and CPR from JAXA) to obtain 
information on  aerosol/clouds/radiation and their interaction through the processing of single 
instrument data as well as synergistic products.

The Payload Data Ground Segment (PDGS) is the infrastructure, part of the overall Ground Segment, 
which, under the responsibility of ESA/ESRIN, is in charge of the generation, of  EarthCARE ESA data 
products. The PDGS receives the Housekeeping telemetry and the Instrument Source Packets via X-
Band  and generates products (up to Level 2) that are archived and disseminated to users in few 
hours from sensing. 
The EarthCARE PDGS components and their status one year after launch are detailed in this poster.

All the PDGS functionalities are 
implemented  through dedicated elements 
called ‘facilities’. These are reported (in 
blue) in the side diagram which describes 
also the internal/external interfaces with 
JAXA, ECMWF and Cal/Val Users.

Together with the data processing, archiving 
and dissemination, the PDGS is also in 
charge of different tasks such as planning of 
payload operations, routine calibration, 
monitoring of the three ESA instruments 
and products quality control. 

The ICMF (Instrument Calibration and Monitoring Facility), performs (automatic and 
on/demand) processing of in-flight calibrations, instruments trend analysis and products quality 
control for ESA Instruments. Beside various quality reports, the ICMF also provides on-ground 
and on-board updated parameters to the CPF and to FOS (Flight Operation Segment) 
respectively.

Example of outputs of in-flight  calibration processing 
(ATLID Fine Spectral Calibration and Dark Signal Non-Uniformity) 

Clear air

Example of potential instruments calibration zones

For all available products 
a ‘browse’ images is 
also provided to give to 
users a preview on data 
content.

Everything starts with the Mission Planning Facility  
(MPF) which generates weekly payload plans 
controlling instruments nominal and in-flight 
calibrations as well as X-Band downlink activities. 
The MPF is also in charge of switching off emissions 
from the CPR when flying over Radio Astronomy 
Sites. The MPF is stable and generates weekly plans 
three weeks in advance since the beginning of phase 
E2 (Dec. 2024)

Data Acquisition 

More than 45 product types are generated: 
→  Level 0: annotated raw instrument science 
packets (ASP) 
→ Level 1: fully calibrated and geo-located 
instrument science measurements on the 
native instrument grid or interpolated to a 
common spatial grid shared by all 
instruments
→  Level 2A: single-instrument geophysical 
products 
→  Level 2B: synergistic geophysical products
NB: CPR L1B products are generated by JAXA 
in NRT conditions from the CPR L0 products 
generated at the CPF and forward to JAXA.

The entire data volume is estimated in about 1.5 Petabytes for the entire EarthCARE mission 
including also products from CPR).To streamline the integration and update of the large number of 
processors (~30), container technologies combined with a high level of configurability (formal 
modelling of the processing chain and baselining concept) has been introduced. Those solutions have 
allowed to integrate more than 50 processors updates since launch, responding quickly to evolutions 
implemented by the various scientific teams.

The EarthCARE “production model” represented  on the diagram below shows  the ESA products that 
are generated within the PDGS. The data processing is performed by the CPF (Core Processing 
Facility). Processing is data driven
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NB: The first end-to-end re-processing campaign has just started and is expected to be completed by 
the end of September. About 2 million products will be re-generated and all baselines will be re-
aligned to BA 

The daily operations of the EarthCARE PDGS trigger thousands of processing and even more data 
circulation tasks. Incidents do occur everyday and require a prompt detection in order  to avoid 
propagation and limit resources required for recovery action.  This activity is supported by the 
GSMF as well as by additional tools. The monitoring function is under constant evolution to adapt 
the end-to-end monitoring capacity to the actual mission’s needs.

The EarthCARE PDGS (Payload Data Ground Segment): 
overview

Mission Planning Facility

Level 0, 1 and 2 Processing

Instruments Calibration and Monitoring Facility

Data Handling Facility

Ground Segment Monitoring Facility

Useful Links
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Products used by other processors
as indicated by these symbols:
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