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Earth Observation at ESA
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Heritage Mission: ERS 

The European Remote Sensing satellite ERS-1, launched in 1991, carried a comprehensive payload including an imaging synthetic aperture radar, 

a radar altimeter and other powerful instruments to measure ocean surface temperature and winds at sea. ERS-2, which overlapped with ERS-1, 

was launched in 1995 with an additional sensor for atmospheric ozone research.

Instruments:

Active Microwave Instrument (AMI)

The Active Microwave Instrument is the largest onboard system 

and combines the functions of a Synthetic Aperture Radar (SAR)

Radar Altimeter (RA)

This measures variations in the satellite’s height above sea level 

and ice with an accuracy of a few centimetres and helps provide 

data to know the satellite’s exact orbital position

AATSR (Advanced Along Track Scanning Radiometer)

Along-Track Scanning Radiometer (ATSR)

The ATSR consists of two instruments, an Imaging Infrared 

Radiometer (IIR) and a passive Microwave Sounder (MS). 

Global Ozone Monitoring Experiment (GOME)

In the light of the increasing concern about atmospheric ozone 

levels, the GOME instrument was added to the ERS-2 payload. 

GOMOS (Global Ozone Monitoring by Occultation of Stars)
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Envisat had 10 instruments to provide continuous observation and monitoring of Earth's land, atmosphere, oceans and ice caps  

was the largest Earth observation spacecraft ever built 

Instruments:

ASAR (Advanced Synthetic Aperture Radar)

MERIS (Medium Resolution Imaging Spectrometer)

AATSR (Advanced Along Track Scanning Radiometer)

SCIAMACHY (an imaging spectrometer whose primary mission 

objective was to perform global measurements of trace gases in 

the troposphere and stratosphere)

RA-2 (Radar Altimeter, an instrument determining the two-way 

delay of the radar echo from Earth's surface)

GOMOS (Global Ozone Monitoring by Occultation of Stars)

MWR (Microwave Radiometer)

DORIS (Doppler Orbitography and Radio Positioning Integrated 

by Satellite )

LRR (Laser Retro Reflector)
MIPAS (Michelson Interferometer for Passive Atmospheric)

Heritage Mission Envisat
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Earth Explorers (EEs) overview (Scientific Missions) 1/2

SMOS

The Soil Moisture and Ocean Salinity (SMOS) mission, launched on 2 November 2009, is exploiting an innovative two-

dimensional interferometer to acquire brightness temperature observations at L-band (1.4 GHz). These observations 

translate into information on the moisture held in soil and salinity in the surface layers of the oceans, which are needed to

further our understanding of Earth's water cycle (still in operation) 

GOCE

The Gravity field and steady-state Ocean Circulation Explorer (GOCE) was launched on 17 March 2009 and ended on 11 

November 2013. GOCE provided high spatial resolution gravity-gradient data to improve global and regional models of 

Earth's gravity field and geoid

CryoSat

CryoSat, launched on 8 April 2010, is measuring fluctuations in the thickness of ice on both land and sea determine how 

Earth's ice is changing. This information is leading to a better understanding of the relationship between ice and global 

climate. CryoSat carries an innovative SAR/interferometric radar altimeter (still in operation) 
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Earth Explorers (EEs) overview (Scientific Missions) 2/2

Swarm

Swarm, launched on 22 November 2013, is providing the best-ever survey of the geomagnetic field and its 

temporal evolution. The geomagnetic models resulting from the mission will provide new insights into Earth’s 

interior. This information will lead to a better understanding of atmospheric processes, and also have practical 

applications in areas such as space weather and radiation hazards (still in operation) 

Aeolus

The prime aim of the Atmospheric Dynamics Mission is to demonstrate measurements of vertical wind profiles 

from space. The mission employs a high-performance Doppler wind lidar based on direct-detection interferometric 

techniques. ADM-Aeolus was launched in August 2018 (still in operation) 

Coming soon: EARTHCARE (2022) ,BIOMASS (2022), FLEX etc. 

Full information on EEs at 

https://www.esa.int/Applications/Observing_the_Earth/The_Living_Planet_Programme/Earth_Explorers/About_Ea

rth_Explorers2

https://www.esa.int/Applications/Observing_the_Earth/The_Living_Planet_Programme/Earth_Explorers/About_Earth_Explorers2
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ESA EO Third Party Missions (TPM)

ESA uses its multi-mission ground systems to acquire, process, distribute and archive data from other satellites 

(owned by either public or private entities outside or within Europe) – known as Third Party Missions. 

Details of the Third Party 
Missions currently supported 
by ESA can be found on: 
https://earth.esa.int/web/gue
st/pi-community/apply-for-
data/3rd-party

and

https://earth.esa.int/eogatew
ay/search?text=&category=Mi
ssions&subFilter=third%20par
ty%20missions&sortby=RELE
VANCE

https://earth.esa.int/web/guest/pi-community/apply-for-data/3rd-party
https://earth.esa.int/eogateway/search?text=&category=Missions&subFilter=third party missions&sortby=RELEVANCE
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Data Policy
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Keep in mind that…

Free but for some of them Geographical 

restrictions  and limited amount   (e.g. High res. 

Commercial satellites EO Sign In+Project

proposal)

ERS,Envisat and 

SMOS

Sentinels

Copernicus (GMES ) Data Policy,

Joint Principles for  Sentinel Data Policy     

[ESA/PB-EO(2013)30, rev.1] 
• Free, full and open data policy 

ESA TPM

Free after registration but SAR L0 and special 

request /e.g. bulk download  need Data 

Service Request

Earth Explorers:

From June 2018 available without registration

EO Sign In registration needed 

(for some TPMs 
EO Sign In + project proposal) 

Copernicus hub self 
registration

Cryosat,Goce,Swarm

No registration (from June 
2018 ) 
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EO Sign In account Registration & Log in (1/2)

The EO Sign In account allows the PI to access to My Earthnet functionality.

If you do not have an EO Sign In account, follow the registration procedure starting from ESA PI Community website : 

https://earth.esa.int/web/guest/pi-community

Step 1 – Click ‘Login My Earthnet’ button at the 

top of the page

Step 2 - Click the ‘Register now’ button to 

proceed with your EO Sign In registration

https://eoiam-idp.eo.esa.int/

https://earth.esa.int/web/guest/pi-community
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Accessing ESA Missions (ERS & ENVISAT and 
ESA TPMs ) through the ESA EO CAT 
https://eocat.esa.int/sec/#data-services-area

EO-CAT is the ESA EO Catalogue application and is the main visible part of the whole ESA catalog system. EO-
CAT is designed to manage end-user Earth Observation services. Using EO Catalogue Services, you can browse 
the metadata and images of Earth Observation data acquired by various satellites and download data belonging 
to ESA and ESA TPM collections only with your ESA EO Sign In account

EO Sign In 
account needed to 
download data
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ESA Missions (ERS & ENVISAT,EEs and ESA 
TPMs) product details

13

https://earth.esa.int/eogateway/search?skipDetection=true&text=&category=Data
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Accessing ESA Missions (ERS & ENVISAT ,EEs 
and ESA TPMs ) – ASAR L1 data 
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https://earth.esa.int/eogateway/catalog/envisat-asar-im-single-look-complex-l1-

asa_ims_1p-?text=ASAR+L1

EO Sign In 
account needed
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DATA SERVICE REQUEST for ERS & ENVISAT SAR and ASAR L0 Data 
Download and for some ESA TPM (DEIMOS-1/2, RADARSAT-1/2) 

Since June 2019 ESA has simplified 
the procedure to apply for RADARSAT 
and DEIMOS-1/2 TPM data by 
including them to the Data Service 
request.
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Third Party Mission Data Access via ESA

TPM Online Access List
https://tpm-
ds.eo.esa.int/collections/

TPM Data Access Guide:

https://earth.esa.int/documents/
10174/1987716/Third-Party-
Mission-Data-Access-Guide

Online Dissemination Service:

https://earth.esa.int/web/guest/data-
access/how-to-access-eo-data/tpm-l-oads-
dissemination-service-faq

EO Sign In 
account needed

https://tpm-ds.eo.esa.int/collections/
https://earth.esa.int/documents/10174/1987716/Third-Party-Mission-Data-Access-Guide
https://earth.esa.int/web/guest/data-access/how-to-access-eo-data/tpm-l-oads-dissemination-service-faq
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Some specific TPM restricted access (available for free with a 
limited quota assigned to ESA): 
EO Sign In and then Project proposal submission

In The PI Community website at :
https://earth.esa.int/web/guest/pi-
community/apply-for-data/3rd-party
You will find the list of all info areas for 
each of the active TPM reporting access 
conditions and terms of applicability. For 
some of them only a limited quota can be 
assigned to each proposal 

Example PLEIADES access info page

https://earth.esa.int/web/guest/pi-community/apply-for-data/3rd-party
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Project proposal for some specific TPM restricted

Some TPMs access is available for free with a limited quota assigned by ESA after project proposal 
evaluation ): register for EO Sign In and then submit a Project proposal

For further detail on the project 
proposal submission process refer to 
the general  guidelines for available 
at:
https://earth.esa.int/files/guidelines

Geographic restrictions for TPM on 
demand since Jan. 2021 (accessible 
to PIs resident in EUROPE, ESA 
member states and Canada)

https://earth.esa.int/files/guidelines


19

Summing up flow for ESA TPMs

I need 
ESA TPMs 
data
(e.g.Pleia
des)        

I found data 
of interest 
in ESA CAT

NO data of 
interest in 
ESA CAT 

DOWNLOAD DATA OF 
INTEREST WITH EO 
SIGN IN ACCOUNT 

Submit Proposal/DSR 
to ESA and waiting 
(~2weeks) for 
outcome and quota 
assignment
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ESA Announcement of Opportunities :

ESA issues research announcements at regular intervals (e.g. 
for new Missions or specific agreement with other Agencies) 
Open opportunities for Researchers . Also in this case a project 
proposal is needed under a pre defined scheme and to submit it 
you need EO Sign In account. 

EO Sign In 
registration
(prerequisite)
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Copernicus (Sentinels) Data Policy

Copernicus Data Policy for Sentinels Missions

The Copernicus data policy is adopted via a Delegated Regulation

This policy promotes the access, use and sharing of Copernicus information and data on a full, free and  open 

basis

One of the main objectives is to support downstream segment and research, technology and innovation 

communities

The European research institutes will be able to make the best use of these data to create innovative applications 

and services

In practical terms

• Anybody can (has the right to) access acquired Sentinel data

• Licenses for the Sentinel data are free of charge

• Online access with users registration including acceptation of T&C*

Sentinel Data Policy = full and open access 

to Sentinel data to all users

*TERMS AND CONDITIONS FOR THE USE AND DISTRIBUTION OF SENTINEL DATA 

available online on the Sentinel website 

(https://sentinel.esa.int/documents/247904/690755/Sentinel_Data_Legal_Notice)



22

Copernicus Open Access Hub: Sentinels

https://scihub.copernicus.eu/

▪User self-registration
▪Geographical search
▪Catalogue query
▪Product Browse
▪Download

https://scihub.copernicus.eu/
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Copernicus Open Access Data Hub

Once completed registration you can log in and use the “Advanced search”  criteria , start use Sentinel hub interface to 

search and download  sentinels data .

Search criteria available:

• Draw region of interest 

• Full text search  

• Advanced search (prod, 

type,acqu.dates..) 

Full details on Sentinels at: 
https://sentinel.esa.int/
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Copernicus Open Access Hub

Select product of you interest and use the icons  to ( the circled red 

icons) :Zoom in the map, view  product details * ,  move it in the 

‘Cart’, “Download product” 

Sentinels data are distributed using a 

SENTINEL-specific variation of the 

Standard Archive Format for Europe 

(SAFE) format

Click and download, shopping cart, batch 

download. A maximum of 2 concurrent downloads 

per user is allowed in order to ensure a download 

capacity for all users.
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Copernicus Open Access Hub

* View product details is an online inspection of the searched products by browsing and pre-viewing the product 

metadata and measurements without downloading it. A preview panel displays information on the product contents and 

structure.
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API Hub : access point for API users with no 
graphical interface 

Sentinel-3 Pre-operational 
Hub : pre-operational access 
point for all users to Sentinel-
3 data. Login credentials are 
s3guest:s3guest .

APIs And Batch Scripting. The Data Hub exposes two dedicated Application Program Interfaces (API) for browsing and accessing the EO data stored in 
the rolling archive. The APIs are:
Open Data Protocol (OData)
Open Search (Solr)
The OData interface is a data access protocol built on core protocols like HTTP and commonly accepted methodologies like REST that can be handled by a 
large set of client tools as simple as common web browsers, download-managers or computer programs such ascURL or Wget .
OpenSearch is a set of technologies that allow publishing of search results in a standard and accessible format. OpenSearch is RESTful technology and 
complementary to the OData. In fact, OpenSearch can be used to complementary serve as the query aspect of OData, which provides a way to access 
identified or located results and download them.

API Hub : access point for API users with no graphical interface. All API users regularly downloading the atest data are encouraged to use this access 
point for a better performance.

http://www.odata.org/
http://www.opensearch.org/
https://en.wikipedia.org/wiki/CURL
https://en.wikipedia.org/wiki/Wget
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• Sentinel online website: technical guidelines for all sentinels, news and events related ,data access info and 

policy,last scientific resulst and more…  https://sentinel.esa.int/web/sentinel/home

SENTINEL ONLINE WEBSITE
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Access to Sentinel Data in cloud

In addition to the download services, the Sentinel Data Products are available in the Copernicus Data and 

Information Access Service (DIAS) cloud environments. Each DIAS provides processing resources, tools and 

complimentary data sources at commercial conditions to further facilitate the access to Sentinel data.
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Sentinel Data Hub (EO Browser)

https://apps.sentinel-hub.com/eo-browser/
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SNAP toolbox and STEP forum

SNAP is free available for download at 
http://step.esa.int/main/download/

the current version is 8.0 (+updates)
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PolSARpro v6.0 (Biomass Edition) Toolbox

The PolSARpro v6.0 (Biomass Edition) Software offers the 
possibility to handle and convert polarimetric data from a 
range of well established polarimetric spaceborne missions 
like ALOS-1 / PALSAR-1, ALOS-2 / PALSAR-2, COSMO-
SKYMED, GaoFen-3, RADARSAT-2, RISAT, TerraSAR X, 
Tandem-X, SENTINEL-1A & B. In order to prepare for the 
forthcoming polarimetric spaceborne missions, the PolSARpro
v6.0 (Biomass Edition) Software is expanded to support the 
following additional data sources: ALOS-4 / PALSAR-3, 
BIOMASS, SAOCOM, NISAR, NOVASAR-S, RCM / RADARSAT-
3, TerraSAR-L etc …

Download:
http://step.esa.int/main/download/polsarpro-v6-0-biomass-edition-
toolbox-download/

General presentation:
http://step.esa.int/docs/extra/PolSARpro_v6_General_Presentation.pdf

http://step.esa.int/main/download/polsarpro-v6-0-biomass-edition-toolbox-download/
http://step.esa.int/docs/extra/PolSARpro_v6_General_Presentation.pdf
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Thank you!

If you have any doubts or questions on a specific 
ESA or ESA TPM on how to obtain the data contact 

ESA 

eopi@esa.int
eohelp@esa.int

mailto:eopi@esa.int
mailto:eohelp@esa.int

