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ESA-HQ

ESA-ESTEC

ESA-ESEC

ESA-ESRIN

ESA-EAC

ESA-ESAC

ESA-ECSAT

ESA-ESOC

EUROPE’S SPACEPORT

WHO 23 Member States, 2500+ staff members and total workforce of 6000+

WHY For the peaceful use of space, benefiting all

WHERE HQ in Paris, seven sites across Europe & Spaceport in Kourou

BUDGET €8.26 billion in 2026

We Are ESA
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SCOPE Active across every area of the space sector

EXCELLENCE World leader in space science & technology

MISSIONS 100+ satellites and spacecraft since 1975 

SPACEPORT 295+ launches from Kourou since 1979

What Does ESA Do?
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EARTH OBSERVATION

applications

Understanding Earth, improving 
lives, and fostering sustainability 
through space technology
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ESA-developed Earth observation missions
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ESA-developed Earth observation missions

Earth Explorers are ESA-developed satellites that use cutting-edge technologies to help maintain European scientific and 
technological leadership. They are part of FutureEO, ESA’s Earth observation research and development programme.

wivern
IN-CLOUD WIND

EE12
CROYRAD
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Earth Explorers: 
▪ GOCE (2009–2013) studying Earth’s gravity field

▪ SMOS (2009– ) studying Earth’s water cycle (passive 1.4 GHz)

▪ CryoSat-2 (2010– ) studying Earth’s ice cover (altimeter radar 13.5 GHz)

▪ Swarm (2013– ) three satellites studying Earth’s magnetic field

▪ Aeolus (2018-2023) studying global winds 

▪ EarthCARE (2024-) studying Earth’s clouds, aerosols and radiation (ESA/JAXA) (radar 94 GHz)

▪ Biomass (2025-) studying Earth’s carbon cycle (SAR 435 MHz).

▪ FLEX (2026-) studying photosynthesis 

▪ FORUM (2028) measuring Earth’s radiation budget in the infrared

▪ Harmony (2029) observing dynamics of oceans, glaciers, volcanoes and earthquakes (SAR 
passive 5.4 GHz) 

▪ Wivern (~ 2032) studying in-cloud winds and the precipitation system (SAR 94 GHz)

Complementary missions:
▪ PROBA-V (2013- ) studying the vegetation coverage
▪ ALTIUS (2028) determining the profile of the ozone layer

ESA-developed Earth observation missions
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Scout Missions: 

New family of small satellites within the ESA FutureEO Programme, following the New Space 
concept while delivering value-added science, either by miniaturising existing space 
technologies or by demonstrating new observing techniques. 

▪ HydroGNSS (2025 - ) Observing Earth’s hydrological cycle by applying GNSS reflectometry; 
monitoring essential climate variables such as soil moisture, inundation and wetlands, 
permafrost and biomass

▪ NanoMagSat (2027) Monitoring Earth’s magnetic field; observing the ionospheric 
environment and understanding the dynamics of the Earth’s magnetic fields and the 
influence of the sun on the coupled atmospheric-ionospheric-magnetospheric system

▪ Tango (2027/2028) Monitoring of greenhouse gases (carbon dioxide, methane, nitrogen 
dioxide) in cooperation with Copernicus missions, while delivering high-resolution images of 
the emission locations

▪ Hibidis (2030) hyperspectral imaging to improve our understanding of understorey 
ecosystem biodiversity.

▪ SOVAS-S (2030) infrared imager to provide near-global daily observations of gravity waves by 
measuring the intensity of ‘airglow’, to integrate atmospheric gravity waves in climate  and 
space weather models

ESA-developed Earth observation missions
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Six Copernicus Sentinel missions are being operated and further developed 
to address EU policy requirements such as the European Green Deal.

▪ Sentinel-1 : land and ocean services; Sentinel-1A launched in 2014, Sentinel-1B in 2016, 
Sentinel-1C in 2024. (SAR at 5.4 GHz)

▪ Sentinel-2 : land monitoring; Sentinel-2A launched in 2015, Sentinel-2B in 2017, Sentinel-
2C in 2024.

▪ Sentinel-3 : ocean forecasting, environmental and climate monitoring; Sentinel-3A 
launched in 2016, Sentinel-3B in 2018, Sentinel-3C in 2026. (Altimeter at 5.41 and 13.575 
GHz, passive sensors at 23.8 and 36.5 GHz)

▪ Sentinel-4, 5 : atmospheric monitoring payloads on-board EUMETSAT satellites MTG 
and MetOp-SG.

▪ Sentinel-5 Precursor (2017-) : atmospheric monitoring.

▪ Sentinel-6 (2020-) : oceanographic and climate studies; operated by EUMETSAT. 

▪ Sentinel-NG: Continuation and enhancement of current programme, e.g increasing 
resolution and extension of observations to the polar region; currently in Phase B2

ESA-developed Earth observation missions
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Additional six missions are under current development to extend the 
Copernicus Programme.

▪ CO2M (2027) : measuring the CO2 emissions produced by human activity (2+1 
Satellites)

▪ CRISTAL (2027) : measuring the thickness of the ice layers (2 satellites). 
(Altimeter at 13.5 GHz and 35.75 GHz, passive sensors at 18.7, 23.8, 34, 90, 
130 and 168 GHz).

▪ LSTM (2028) : measuring Earth’s surface temperatures (2 satellites)

▪ CHIME (2028) : mapping of the Earth’s land cover (2 satellites)

▪ CIMR (2030) : measuring sea surface temperatures, the concentration of 
floating sea ice and sea-surface salinity (2+1 Satellites). (Multi-frequency 
passive sensors at 1.4, 6.875, 10.65, 18.7 and 36.5 GHz)

▪ ROSE-L (2029) : measuring the vegetation, snow and ice melt for climate
change research. (SAR at 1.2575 GHz)

ESA-developed Earth observation missions
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Geostationary missions:

▪ Meteosat Second Generation (2002– ) : series of 4 geostationary satellites 
providing images of Earth. 

▪ Meteosat Third Generation (2022– ) : series of 6 geostationary satellites 
providing images and atmospheric sounding. 

Non-geostationary missions:

▪ MetOp (2006– ) : series of 3 satellites providing operational meteorological 
observations from polar orbit.

▪ MetOp Second Generation (2025- ) : series of 6 polar-orbiters, continuing 
an enhancing meteorological, oceanographic and climate monitoring 
observations.

▪ AWS PFM (2024– ) : Arctic Weather Satellite as ESA’s prototype satellite for 
the future EUMETSAT constellation EPS-STERNA;
To optimise climate predictions for the Arctic by global microwave soundings
(multi-frequency passive sensors) of the atmosphere to retrieve e.g. 
atmospheric temperature and humidity.

Cooperation between ESA/EUMETSAT, operated by EUMETSAT.

GSO:

MTG

NGSO:

MetOp-SG,

AWS PFM

ESA-developed Earth observation missions
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Frequency Bands for Radio Frequency Sensors
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Frequencies for TT&C of Earth Observation Satellites

All ESA Earth observation missions are using the S-band for TT&C:

▪ Telecommand – 2025-2110 MHz; bandwidths between 300 kHz to 1.2 MHz / satellite.

▪ Telemetry – 2200-2290 MHz; bandwidths between 600 kHz to 6 MHz / satellite. 

Effective coordination of S-band frequencies is increasingly important!

▪ SFCG Resolutions (applicable for space agencies): guidelines for the usage of the S-band

▪ Recommendations ITU-R SA.2155 (2200 – 2290 MHz) and ITU-R SA.2156 (2025 – 2110 MHz) to use 
operational bandwidths of no more than:

Earth-to-space (2025 – 2110 MHz): ≤ 2.0 MHz
space-to-Earth (2200 – 2290 MHz: ≤ 6.2 MHz
space-to-space (2025 – 2110 MHz, 2200 – 2290 MHz): ≤ 6.2 MHz

Technological developments towards a potential future migration of TT&C to X-band (7190-7250 / 8025-8400 MHz) 
or even to Ka-band (22.55-23.15 GHz (preliminary WRC-31 agenda item 2.10) / 25.5 – 27 GHz).

https://www.sfcgonline.org/home.aspx
https://www.sfcgonline.org/home.aspx
https://www.itu.int/dms_pubrec/itu-r/rec/sa/R-REC-SA.2155-0-202212-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/sa/R-REC-SA.2155-0-202212-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/sa/R-REC-SA.2155-0-202212-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/sa/R-REC-SA.2156-0-202212-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/sa/R-REC-SA.2156-0-202212-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/sa/R-REC-SA.2156-0-202212-I!!PDF-E.pdf
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Frequencies for Data Transmission for Earth Observation Satellites

Meteorological missions: mainly usage of bands allocated to the MetSat service (1670-1710 MHz, 7750-7900 
MHz)

Earth observation missions:

▪ 2200 – 2290 MHz – 1 mission (SWARM)

▪ 8025-8400 MHz – 10 operating missions, 4 future missions;
bandwidths between 18 to 300 MHz / satellite.

▪ 25.5-27 GHz – 4 future missions; bandwidths between
675 MHz to 3 GHz (double polarisation) / satellite. 

▪ Detailed coordination between EESS operators to 
accomodate the growing requirements for X-band and
Ka-band use

▪ Preliminary studies for a future band around
40 GHz (preliminary WRC-31 agenda item 2.11) 

Sustaining the current and future usage of the X- and Ka-band is of utmost importance. The potential IMT 
identification in X-band (WRC-27 agenda item 1.7) is a major concern within the scientific community.  
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Building resilience for 
a sustainable futureSPACE SAFETY
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Space weather

Unpredictable solar events pose a risk to civil society 

and critical infrastructure. ESA is working to provide 

timely and accurate information to mitigate the adverse 

impacts of space weather by:

enhancing our European Space Weather Service

Network, and

upgrading our Space Weather

Coordination Centre

VIGIL satellite mission to L5:

delivering near

real-time data on potentially 

hazardous solar activity 

before it is detectable 

from Earth;

planned launch in 2031
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Contact: 
Katharina Andersen

Katharina.Andersen@esa.int

mailto:Katharina.Andersen@esa.int
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