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Introduction
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Since December 2018 EUMETSAT identified small microwave sounding satellites complementing the
reference EUMETSAT Polar System (EPS-SG) /Microwave Sounder (MWS) mission as a possible additional
EUMETSAT contribution to the realisation of the WIGOS Vision 2040, in line with objective 4 of the EUMETSAT
strategy “Destination 2030".

In 2019, EUMETSAT prioritised relevant user requirements, starting from the agreed MWS user requirements
used to define, together with ESA, the Arctic Weather Satellite (AWS) observational requirements.

The European Space Agency (ESA) Arctic Weather Satellite (AWS) programme was approved at the ESA
ministerial Council in 2019 was successfully deployed in orbit the 16" of August 2024. AWS is currently in
operation.

A successful outcome of the AWS in-orbit demonstration represented an opportunity for EUMETSAT to
expand the products’ envelope of the EPS-5G mission for its users and implement a constellation of
microsatellites with microwave sounding capability.

=>» EUMETSAT Polar System Sterna




Objectives
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To expand and complement the microwave sounding observations from the Metop-5G, the NOAA
JPSS and the CMA FY polar-orbiting, meteorological satellites in accordance with CGMS guidance.

To improve accuracy of global Numerical Weather Prediction models by increasing the number
of microwave sounding observations by providing atmospheric water-vapour and temperature
profiles in clear and cloudy air;

To contribute to Nowcasting applications at high latitudes through an increase in the frequency of
microwave observations;

To contribute to climate monitoring by adding to the existing record data with increased
spatiotemporal sampling.



Key Programmatic Features
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EPS-Sterna is a EUMETSAT programme; EUMETSAT will be responsible for the overall system, the
development and provision of the ground segment, the procurement of the launch services, the
LEOP and the system operations including the management of the constellation.

The space segment is procured in cooperation with ESA.

Cooperation with other partner agencies (e.g. NOAA) is being considered for exchange of data and
acquisition of data in the southern hemisphere at high latitudes.

EPS-Sterna satellites are recurrent models of the ESA AWS- minor modifications/corrections are
expected for the constellation.

EPS-Sterna overall operational mission duration will be 13 years with the initial constellation
expected in 2029.



Constellation architecture

Constellation architecture:
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Constellation Deployment and Replenishment

Deployment and Replenishment Approach :
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* Approach maximises probability of success of the constellation- goal to maintain at least 4 fully operational
satellites in 3 different orbital planes =» minimum to achieve the mission requirements

 Total number of satellites launched: 18+(2 spares)= 20;
« Spares satellites required to cope with potential launcher and satellite failures;
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launches- launch
date driven by
actual health of
the satellites

Either dual or
single satellite
launches
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date driven by
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the satellites
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EPS-Sterna development
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2032
Replenishment#1
\ 3 satellites in 3 orbits

2029

Initial Constellation Deployment
6 satellites in 3 orbits deployed

N
2034

Replenishment#2
3 satellites in 3 orbits

2036 2037 2038

2037
Replenishment#3
3satellites in 3 orbits

2039

2040 2041 2042

Replenishment#4
3 satellites in 3 orbits

The launch dates will be adapted dynamically according to the health of the satellites in the constellation.
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EPS-Sterna Programme- Status Overview (1)
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« EPS-Sterna Programme approved in January 2026
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« System Requirement Review (SRR) successfully closed in December 2023

« Ground Segment Requirement Review (GSRR) successfully closed in April 2024

« System Preliminary Design Review (PDR) successfully closed in Jan 2024.

« Ground Segment Preliminary Design Review (PDR) successfully closed in May 2025.

« Ground Segment Critical Design Review (CDR) planned for November 2026 / January 2027

« System Critical Design Review (CDR) planned for March / April 2027 (may be brought forward)



EPS-Sterna Programme- Status Overview (2)
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Ground Segment:

*  Northern Hemisphere : Foundations completed and RFI survey performed successfully in
September 2025 in Svalbard

*  Southern Hemisphere : location Punta Arenas in Chile selected.
«  Payload Data Processing (PDP):

» Level 1B processor kicked off in 2025 and progressing nominally - V1 delivered

» Level 0 processor kicked off in 2025 and progressing nominally - V1 delivered

* Orchestrator: EUMETSAT product already tested with AWS L0 and L1

Picture on the left of the completed foundation for SG105 with the foundation for $G107 in the
background. Picture on the right side of the completed foundation for $G114.

«  Mission Control & Operation System (MCO)

» Development of the core sub-elements of the MCO kicked off in March 2026 first delivery
in Q2/Q3 2026.

 Built leveraging on existing software at EUMETSAT

Space Segment:
« contract signed 18 March 2026




Satellite & Payload Overview

Spacecraft- three axis stabilised with electric propulsion:

Payload : Passive Microwave Radiometer 19 channels:

Mass: ca. 135 kg;

Volume: 1.1x 0.7 x 0.8m;

Power (nominal): ca. 143 W;

Science data : L band (1.707 GHz);

Command and Control: S band (2.230/2.053 GHz).

Mass: 30 kg (MWS on EPS-SG ca.150 kg);
Power: ca. 35 W (MWS ca.120W);

Data rate: 60 kbps;

Scan rate 45 RPM, scan angle £54.42°;
Swath ~ 2000 Km.

For more detalls refer also to the following presentations:

-0S 122 - EFumetsat performance Analysis of AWS to prepare for EPS-Sterna (T. Hewison)
-0S 62 -In orbit performances of the Arctic Weather Satellite (V. Kangas)
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Courtesy of ESA
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EPS-Sterna Programme- Final Remarks

« EPS-Sterna is expected to be an innovative mission delivering high-impact
atmospheric observations to strengthen Europe’s safety and resilience:

* Frequent, all-weather microwave soundings enhance forecasts and early
warnings supporting citizens, infrastructure and essential services.

» Benefit-to-cost ratio expected to reach 51!

(*) The social and economic benefits of EPS-Aeolus and EPS-Sterna (eumetsat.int)



https://www-cdn.eumetsat.int/files/2023-11/EPS_SEB_FullReport_FINAL.pdf
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